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ASTHMA, CHRONIC BRONCHITIS, AND 
EMPHYSEMA 


W. A. Lister 
T.D., M.D. Camb., F.R.C.P. 


PHYSICIAN TO THE SOUTH DEVON AND EAST CORNWALL 
HOSPITAL, PLYMOUTH 


In 1949 I wrote a paper putting forward the view that 
chronic bronchitis should never be regarded as a complete 
or satisfactory diagnosis, traditional though it might be. 
When confronted with a patient complaining of long- 
standing or recurrent cough, breathlessness, and sputum 
one’s first duty was to exclude heart-failure, tuberculosis, 
neoplasm, localised bronchiectasis, or other gross defect. 
When this had been done there still remained a very 
large number of patients in whom the symptoms showed 
every shade of severity. These were all to be regarded 
essentially as asthmatics. Bronchitis, in the sense of 
infection, was a secondary affair, and emphysema, if it 
could be detected with certainty, was to be regarded as 
the end-result and a hallmark of these two pre-existing 
states. 

Since that time a number of papers have appeared 
tending rather to stress the infective aspect and implying 
some essential difference between asthma and chronic 
bronchitis. Also, when discussing the problem with my 
colleagues, I have found many who are reluctant to 
accept as asthma anything less than a classical spasmodic 
attack. In textbooks these three conditions still appear 
under their separate headings, often in different sections 
or even in different volumes and dealt with by different 
authors. This paper is written with the object of 
amplifying the opinion I gave so briefly six years ago and 
to bring forward further evidence in support of my view 
that asthma, chronic bronchitis, and emphysema should 
be looked on not as separate entities but as an integrated 
sequence of pathological change. 


** Asthma ”’ 


The first obstacle in accepting this view is the fact that 
the term “asthma’’ has come to be applied almost 
exclusively to those examples of respiratory allergy 
which are characterised by relatively brief and dramatic 
attacks. It is these attacks that are described under the 
heading of ‘‘ asthma’’ in the textbooks, and allergists 
have, to a large extent, been fascinated by them because 
they so often result from a simple antigen-antibody 
reaction. These tendencies have left, as it were, a 
vacuum in our nomenclature, and we have no generally 
recognised term to cover respiratory allergy in its broadest 
sense and in its milder and more chronic forms. The 
spread of specialisation has further helped to detract 
from a broad view and to separate allergic reactions in 
the upper respiratory tract from those which occur in the 
lungs, and the clinical appearances as they occur in 
children from their counterparts in adults. 

The word “ allergy,” coined originally by von Pirquet, 
simply means a different way of working, or a reaction 
different from that seen in most people. This is no place 
to discuss allergy at length. For our purpose the essential 
points are that an allergic reaction will be found only in a 
er with an allergic constitution, and that this is often 

reditary. It is not always a simple matter of antigen- 
antibody reaction but can also be produced by reflex 
action or cell damage. Those with an allergic con- 
stitution may be sensitive to a number of agents and the 
pattern of their sensitivity may vary from time to time. 
They may show reactions in different parts of their 
bodies—the nose, lungs, and skin being the most impor- 
tant. Again, the site and severity of their reactions may 
vary greatly from time to time (Alexander 1947, StClair 
Thomson and N 1948, Bray 1937, Knott 1933, 


Williams 1946, World Health Organisation 1952). 
6893 


There is nothing in this to imply that the reaction 
must be severe or short-lived. Eczema is by common 
consent an allergic reaction of the skin. It is a term 
which comprises every shade of severity from the trivial 
to the devastating, from the brief phase to persistence 
for a lifetime. Moreover, the same term is used whatever 
area of skin is affected. Yet all these variations do not 
alter our opinion as to the allergic nature of the com- 
plaint ; nor is this weakened because secondary infection 
is @ common complication or because the skin may 
eventually show permanent changes such as pigmentation 
and lichenification. 

Allergic reactions in the respiratory tract can vary at 
least as widely as eczema in severity and effects. For 
every case of classical asthma that we see there is a far 
greater number of patients with symptoms which are 


essentially the same but are less severe, and in whom. 


they persist or fluctuate over months or years instead of 
hours or days. 

Sheldon (1951) points the distinction clearly between 
these two groups as they occur in children and uses the 
terms “‘ spasmodic asthma ”’ and ‘‘ asthmatic bronchitis "’ 
to differentiate them. The characteristics he gives for 
spasmodic asthma are that the attacks are sudden, brief, 
and apyrexial. A family history of allergy is common, 
and skin tests tend to be positive. Infection is incon- 
spicuous, and the, tonsils, adenoids, and lungs are 
generally healthy. In asthmatic bronchitis, on the other 
hand, the attacks are more gradual in onset ; they start 
as colds which go down to the chest. Bronchitis and 
wheeziness may last for a week or more and the attacks 
are often pyrexial. They are more common in wet and 
cold weather. Often the history starts with an attack 
of whooping-cough or bronchopneumonia. Family history 
and skin tests are less commonly positive. Nasal infection 
is common and often there is evidence of lung damage 
from previous illness. 

The boy is proverbially father to the man, and what 
applies in childhood applies equally in later years, though 
there may be an ‘interval of comparative freedom from 
symptoms during the prime of life. The features that 
Sheldon describes in asthmatic bronchitis in children are 
precisely those that are found in so-called chronic 
bronchitis in the adult. It would be good if Sheldon’s 
terms were applied in general medicine as in pediatrics, 
for they draw attention to the essential asthmatic or 
allergic element in both. 


. Asthmatic Bronchitis 

The features which characterise asthmatic bronchitis 
may be considered in greater detail. 

A family or personal history of allergy will probably 
be found as commonly in bronchitis as in asthma if 
inquiry is made using homely terms. We should not only 
ask about asthma, eczema, or urticaria but whether the 
patient or his relatives have been ‘‘ weak on the chest,”’ 
liable: to catarrh or morning cough; whether they get 
more colds than most people in the winter or have had 
nasal discharge or sinus trouble. These may often be 
admitted when any question of asthma is stoutly denied. 


The frequency of attacks in wet and cold weather is. 


another strong pointer to an allergic state. ‘‘ Don’t sit 
in a draught or you will catch cold” is a commonplace 
expression and relates to a commonplace experience for 
we all know that a draught will make us sneeze. The 
mechanism on which this reaction depends seems to be 
a reflex released not only by varying degrees of hot or 
cold in general but by simultaneous exposure of different 
parts of the body to heat and cold. Humidity also plays 
a part. The subject is very fully dealt with by Duke 
1927). 

' Sufferers from so-called chronic bronchitis in later life 
often date the start of their symptoms from an attack 
of pneumonia or to exposure to poison gas or irritating 
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fumes, just as the asthmatic bronchitis in Sheldon’s 
children is attributed to a cold that went to the chest. 
This leads us to more debatable ground and the question 
of an allergic reaction being produced by cell damage. 
In the skin it is a commonplace that eczema can result 
from cell damage by habitual scratching, the friction of 
alkaline powders, or the application of drugs ; and, once 
initiated, the reaction can persist or recur without further 
recourse to the agent to which the onset is referred. It 
would not so persist if there wére not an allergic con- 
stitution. When we find signs and symptoms which are 
typical of respiratory allergy we surely need not force 
ourselves to regard them differently or as falling in a 
separate category because their origin can be traced back 
to exposure to gas or smog. It might reasonably be held 
that cell damage by inflammation from an acute infection 
can act in the same way and initiate the reaction in that 
large group of patients who date their symptoms back to 
whooping-cough or pneumonia. The point is dealt with 
later and it is debatable ; but we must all agree that an 
enormous number of people—in fact the vast majority— 
may suffer from acute infections of the upper respiratory 
tract or of the lungs and bronchi without these being 
followed by allergic rhinitis or chronic bronchitis. The 
deciding factor surely is whether or not the patient has 
an allergic constitution. 

Finally, there are the frequently recurring attacks, 
starting as colds and later going down to the chest and 
persisting for a considerable time, which are so con- 
spicuous a feature of Sheldon’s asthmatic bronchitis. 
In later life attacks such as these are equally common 
in so-called chronic bronchitis, but often they are very 
slight and the patient and his relations may regard his 
health as normal. A doctor may in fact never be con- 
sulted at all. The sufferer is merely regarded as “‘ catar- 
rhal’’ or ‘‘ subject to colds,’’ or the morning cough and 
sputum are attributed to smoking. Continual nasal 
eatarrh and obstruction dating from childhood may be 
attributed to a fall, boxing, or being struck by a football. 
Often, as Simpson (1954) points out, the history may 
clearly be unreliable. One may find, for instance, in an 
elderly person nasal obstruction, a rigid chest, and a 
degree of emphysema which must have been present for 
many years; and yet the patient will be emphatic that 
his cough, breathlessness, and sputum have only come 
on since he had pneumonia a few months previously. 

Reid (1954) states that the principal change found in 
early cases of ‘‘ chronic bronchitis ’’ is hypertrophy of the 
mucus-secreting elements, excess mucus in the air- 
passages, and an increase in the goblet cells, which are 
present in large numbers even in the bronchioles where 
normally they are scarce. There is usually oedema of the 
bronchial wall with swelling of the basement membrane 
and also some infiltration with small round cells. These 
are not changes likely to be caused by infection, smog, 
or gas. Surely they indicate that in these subjects the 
lining membrane of the respiratory tract differs essentially 
from “that of other people. Mr. Dennis Barley allows me 
to quote a personal communication to the effect that 
he has found in patients with chronic bronchitis of 
twenty years’ standing allergic polypoid changes in the 
nose, and that sections of tissue removed from the 
maxillary sinuses have shown eosinophilic infiltration. 

The more broadly we regard the problem—the more 
carefully we study our patients suffering from these 
chronic respiratory ailments, their heredity, their personal 
history, and the whole of their respiratory tract, both 
upper and lower—the more certainly shall we find 
evidence pointing to an allergic constitution as the 
essential basis of their condition. 


Infection 


Bronchitis, in the sense of secondary infection, is 
infrequent, as Sheldon points out, 


in the spasmodic 





asthma of children. It is similarly uncommon in the 
spasmodic asthma of adults and in the seasonal rhinitis of 
hay-fever. When the attacks are relatively short and the 
periods of freedom long, the respiratory mucosa has time 
to return to a healthy condition with a normal degree of 
resistance to infection. When, on the other hand, the 
play of more numerous allergens or long-acting and 
unavoidable factors such as temperature and climate 
cause the reaction, the change in the mucous membrane 
just described will tend to be correspondingly prolonged 
and may finally become permanent. 

Controversy and doubt centre on the question whether 
chronic bronchitis may ever be regarded as a primary 
disease in its own right, or whether it is always secondary 
to some other condition ; also whether bacterial infection 
can produce a true allergic reaction. Most of us were 
brought up on textbooks which contained a very formid.- 
able list of types of chronic bronchitis—dry, catarrhal, 
plastic, pituitous, fibrinous, purulent, foetid, and bronchor- 
rheal. Who could fail to be impressed by such an array 
and feel uneasy about regarding any, and still less all, 
of them as mere secondary complications of some primary 
state ? Davidson (1954) and Sheldon (1951) pay cautious 
homage to tradition. Oswald (1953, 1954) stoutly forces 
a distinction between asthma and chronic bronchitis ; 
his. test for the latter being a clear history from the 
patient of bronchitis before the onset of the attacks ; 
but he admits the difficulty and feels confident of his 
diagnosis in only 147 out of his 1000 patients. He also 
advises that in order to prevent pathogenic organisms 
reaching the bronchioles, the best thing to do is to live 
permanently in a clear, warm, and dry atmosphere. This 
strongly suggests to me that he is not entirely convinced 
that the distinction is a valid one. 

Against the infective theory Scadding (1952) says that 
‘‘recurrent respiratory infections develop and persist 
presumably because of the underlying abnormality of the 
respiratory mucosa. They tend to produce further damage 
to the mucosa and thus set up a vicious circle.’’ Cabot 
(1938) believes ‘‘ bronchitis is usually, perhaps always, a 
secondary manifestation of some more serious illness.” 
Bray (1937), Knott (1933), Coke and Coke (1939), and Duke 
(1927) agree that true sensitivity to bacteria and bac- 
terial proteins is extremely rare if in fact it ever occurs, 
The most that can be said by these authors is that second- 
ary infection by certain gram-negative organisms may 
aggravate an established attack of asthma or produce 
bronchospasm in people whose bronchi are already in 
such a state as to require only slight further stimu- 
lation. All authors agree on the difficulty, if not the 
impossibility, in deciding in retrospect whether a ‘“‘ cold” 
has been an actual infective rhinitis or an attack of nasal 
allergy. Duke (1927) says ‘‘ the winter reactions caused 
by cold sensitiveness could easily have been mistaken for 
acute or chronic infection, or for bacterial anaphylaxis 
or bacterial allergy, which conditions have seemed to me 
to be very rare and difficult to prove.’’ He goes further 
and suggests that constant, intimate, and gross contact 
sometimes gives rise to tolerance. 

There is, therefore, an overwhelming weight of opinion 
against the idea that ‘‘ chronic bronchitis,’’ in the sense 
of a condition due to bacterial infection, is ever primary. 
Nor is there any evidence that bacterial infection can 
produce per se an allergic response—though it may of 
course greatly aggravate a pre-existing allergic state which 
alone might be comparatively trivial. 

The question inevitably follows as to why secondary 
infection is so prone to affect a surface—whether skin or 
mucous membrane of nose or lung—which is already the 
site of an allergic reaction. Oswald (1954) deals at length 
with the numerous writings on this subject. Clearly the 
problem is not fully understood and is extremely complex. 

The papers by May (1953) and Elmes, Knox, and 
Fletcher (1953) on the effects of antibiotics in chronic 
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bronchitis are cogent and illuminating. Their findings 
are in close agreement and may be summarised : 

Purulent sputum will become mucoid, or at any rate 
less purulent, during the administration of an appropriate 
antibiotic. If the sputum is mucoid the amount is not 
influenced by antibiotics. The patient may actually feel 
worse when the sputum is mucoid because it is so thick 
and hard to bring away. When antibiotics are withheld 
microbes sooner or later reappear and the sputum 
becomes purulent again. * 


The picture thus presented is surely that of a respiratory 
mucosa of inherently low resistance copiously exuding 
mucus and thus forming a suitable culture medium for 
certain prevalent organisms. As and when infection 
occurs it can be eradicated by antibiotics, but the under- 
lying unhealthy state remains. It is analogous to a 
garden in which weeds grow freely. They may for a 
time be more or less eradicated by an appropriate weed- 
killer—but, alas, not for long, as most of us know only 
too well. .The formidable list of types of. bronchitis 
already referred to is merely a reflection of the virulence, 
extent, and chronicity of the infection in any particular 
patient and the amount of disorganisation of the lung 
and bronchial tissue it has caused. 

All that has been said as applying to the lungs applies 
equally to the upper respiratory tract. Both are com- 
monly involved in the same process. Though we cannot 
so easily inspect the mucous membrane of the bronchi, 
the pale, swollen, and exudative nasal mucosa of allergic 
rhinitis is easily seen with a speculum. Polypi, sinusitis, 
and otitis media are common sequelxz. They point to the 
chronic allergic state which gave rise to them, and if not 
eradicated may act as a focus from which reinfection of 
the lungs will continually arise. 


Emphysema 


Emphysema as dealt with in this paper refers only to 
the common form—the so-called chronic hypertrophic, 
obstructive, or chronic vesicular emphysema. In his 
Goulstonian lectures of 1943—one of the most recent and 
authoritative pronouncements on the subject—Christie 
(1944) says that ‘‘ almost all patients with emphysema 
suffer from either chronic bronchitis or asthma.’’ He 
points out difficulties in diagnosis and in explaining how 
the normal elasticity of the lungs is lost. He draws 
attention to the frequent discrepancy between the 
diagnosis reached at the bedside and the post-mortem 
findings, and the unreliability as a sign of the classical 
barrel-shaped chest. Is not the clue to these problems 
found in the sentence I have quoted from his paper ? 

Everybody agrees that in an attack of asthma the 
difficulty is to get the air out of the chest, because of the 
spasm of the bronchioles. In consequence the patient’s 
posture becomes one of extreme inspiratory effort, with 
the lungs distended to the limit that the thoracic cage 
will allow. With the passing of the attack the chest 
relaxes and soon resumes its normal shape. But if the 
bronchial obstruction is prolonged over months and 
recurs winter after winter, even though it be relatively 
slight, may one not reasonably suppose that over-inflation 
of the chest sooner or later will become habitual and 
eventually become fixed ? What more is the classical 
barrel-shaped chest than a description of this posture more 
or less permanently held and fixed? The other signs 
follow automatically : there is hyperresonance and weak 
breath sounds because expiration is limited; radio- 
graphy will show widely separated ribs, translucent lung 
fields, and the heart hanging with apex tilted down- 
wards, because the diaphragm beneath it is contracted to 
its limit and is low and flat with wide costophrenic angles. 
A physician confronted with this forced inspiratory 
posture might well diagnose emphysema, but it by no 
means follows that if the patient suddenly died the 
morbid changes of emphysema would be found. Gough 


(1955) found no emphysema post mortem in 16 consecu- 
tive cases of uncomplicated fatal status asthmaticus. 

In fact, emphysema is not a disease in its own right. 
The extent to which the appearance at the bedside is 
confirmed post mortem merely depends on how far this 
forced inspiratory posture has been accompanied by 
structural changes in the lungs. 

It is doubtful whether bronchospasm alone, however 
severe, can produce permanent structural changes. 
Very likely it is capable of producing thousands of little 
tension cysts throughout the lungs by means of the 
so-called check-valve mechanism. About 1930 it became 
generally accepted that this mechanism was the cause 
of the ring shadows often seen on X-ray films in tubercu- 
losis and known as tension cysts, pneumatoceles, blebs, 
or bulla. To quote Flavell (1952), ‘‘ if the lumen of a 
bronchiole is pathological, narrowed or distorted to the 
right degreé, air may be able to enter the alveoli supplied 
by it during the bronchial dilatation of inspiration but 
not to escape when contraction occurs with expiration.” 
But these cysts often collapse and vanish as quickly 
as they came, or having been conspicuous on X-ray 
may be impossible to discover post mortem. Indeed 
Flavell states that a healthy alveolus cannot be ruptured 
by any physiological range of pressure. Here we have a 
possible explanation why post-mortem changes are not 
found in uncomplicated asthma. 

Gough goes on to point out that if chronic bronchitis— 
by which he presumably means infection—has been 
present as well, then emphysema will be found post 
mortem. Moolten (1935) showed that, if the alveolar 
mesh has been damaged, pressures well within the 
physiological range can produce cavities which may not 
completely return to their original size when the pressure 
is relieved. They are smooth and round in form from the 
contraction of the surrounding network of the lung and 
the negative pressure in the pleural space—a mechanism 
similar to that which extends a hole made in a sheet of 
stretched rubber. That damage to the walls of the 


alveolar mesh is indeed present in chronic bronchitis 


cannot be doubted by any one reading Reid’s (1954) 
beautjfully illustrated paper on the pathology of this 
condition. What more perfect combination of circum- 
stances could be devised for producing the changes 
found in emphysema ? 

As the joints of the vertebral column, the costo- 
vertebral joints, and the costal cartilages become more 
rigid with age, a further factor will contribute to fix the 
thorax in its forced inspiratory posture, and to limit the 
range of expiratory movement. The patient will thereby 
be proportionately short-winded ; but it does not of 
necessity follow that his lungs are emphysematous. This 
depends, as we have seen, on the extent to which his 
alveolar network has been damaged by infection. 

To return to Christie’s paper and the difficulties in 
clinical diagnosis of emphysema, it is curious that he, 
like all other authors on the subject, omits to mention 
the value of the use of a tape-measure, which is after all 
part of the standard routine in examination for life 
assurance. It is a fact that one finds as much or more 
help from the way in which tthe patient works his chest 
and abdomen whilst the test is being made as from the 
measurements themselves. As the tape is put around 
him he puffs up his chest to an extremity of inspiration. 
When asked to blow out his breath and empty his chest 
he may relax for a moment and reduce the circumference 
by less than an inch. He will then again puff up his 
chest to its limit. With persuasion, encouragement, and 
a little practice, a moderately strong expiration will be 
achieved, though it may be a somewhat wheezy affair 
and induce coughing and expiratory rhonchi, which other- 
wise might never have been elicited. This inability 
forcibly to empty the chest is a characteristic and striking 
feature : it is the clinical evidence of the reduction in the 
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complemental air and the great increase in the residual 
air acknowledged by all observers. It is also a demons- 
tration of the muscular imbalance present in this con- 
dition and which in turn is the cause of pain in the chest 
of which sufferers from it often complain after effort. 

This pain is another feature that Christie does not 
mention ; but it is important to recognise that pain in 
the chest is often experienced by those who practise 
principally a thoracic type of respiration. The matter 
was very fully dealt with by Briscoe (1927), who made the 
points which all of us can verify for ourselves—namely, 
that overtired muscles will ache ; that with extreme and 
constant elevation of the thorax the scaleni and inter- 
costal muscles can be seen and felt in tonic contraction ; 
that these muscles are tender on pressure; and that 
relaxation will bring relief to the pain though not immedi- 
ately, for it may in fact continue for some hours. The 
symptom is of importance, because of course’ chest pain 
in any way related to exertion must raise the possibility 
of angina of cardiac origin. The main point of distinction 
is that angina comes on during the effort, and by its 
intensity compels the patient to stop the effort, after 
which it passes in a few moments. Pain from over-tired 
muscles, on the other hand, may come on during effort, 
but it is associated with breathlessness and it is the 
breathlessness and not the intensity of the pain which 
makes the patient stop. The pain may last for some hours 
after the effort is over. 


The Diagnosis 


When, therefore, we are confronted with a patient 
complaining of breathlessness, the decision to be made is 
not whether he is to be diagnosed as a case of bronchitis, 
asthma, or of emphysema, but whether he is suffering 
from that syndrome of which these three conditions are 
the elements. We must also decide in what proportion 
these elements are present, how firmly established they 
are, and to what extent the nose as well as the lungs is 
involved. 

One of the commonest problems that I see in my 
general medical outpatient department is that of a man 
in late middle age referred because of increasing shortness 
of breath and chest pain. Naturally the family doctor 
is particularly anxious about the man’s heart; for, 
though examination has shown nothing amiss in that 
direction, he can find no explanation for the symptoms, 
which seem genuine enough (Fry 1954). 

We find ourselves confronted by a well-covered broad- 
shouldered man, a little hard of hearing, and breathing 
in part through his mouth. Questions elicit that breath- 


lessness has been coming on slowly over the last few | 


years, and that for considerably longer he has been 
subject to colds and bronchitis in winter and in damp, 
cold, or foggy weather. At such times his sleep may be 
disturbed ; but regularly on rising in the morning he 
takes some little time coughing in order to clear his 
chest of thick stringy phlegm, usually white, but yellow 
when he has bronchitis and then it may come away more 
easily. He regards this as a smoker’s cough and has 
recently cut down his consumption of cigarettes in con- 
sequence, but with little benefit. As to the pain, it is 
aching in character, mainly around the lower ribs 
(indicated by the tips of the fingers of both hands),*and 
eomes on after exértion which has caused the breathless- 
ness, or after a severe bout of coughing. He has always 
regarded himself as a strong and healthy man. His nose 
has always been stuffy and crooked, and this he attributes 
to having been struck by a football at school. A paternal 
aunt died of bronchitis at the age of 70, and his brother 
has asthma ; but he has “ never had anything like that, 
thank goodness!’’ Examination shows both tympanic 


membranes rather thickened and injected, with an old, 
healed, dry perforation in one of them. He has a deflected 
nasal septum, The most noticeable features in his chest 


are its small of expansion as measured with » 
tape, and the almost complete absence of voluntary 
control over his abdominal muscles, though they contract 
strongly when he coughs. After coughing a few expira- 
tory rhonchi are heard. Otherwise physical examination 
confirms the family doctor’s opinion that there are no 
pathological signs in the heart. His electrocardiogram 
is normal and a film of his chest shows nothing very 
striking—perhaps rather translucent lung fields and wide 
costophrenic angles. ; 

With all the evidence set out like this the condition we 
are dealing with may seem obvious enough. But how 
many of us make a routine of inquiry from such a patient 
about his childhood and family history? How many 
habitually use a tape-measure, auriscope, and nasal 
speculum ? Yet it is by these methods that the essential 
features of this case have been elicited, and not by a 
stethoscope, cardiograph, or radiograph. And what shall 
we call the condition when we have determined it ? 
There is no satisfactory name. The patient himself 
would be the first to discount asthma (he has seen that 
in his brother) ; yet the rhonchi elicited by coughing are 
indications of at least a degree of bronchospasm, and his 
regular morning cough shows that production of mucus 
is excessive. He is hardly a classical case of chronic 
bronchitis ; for, although he tells us that he sometimes 
coughs yellow sputum, who of us has never done this ? 
Should we call him a case of emphysema? We may do 
so but yet be doubtful whether the pathologist would 
find any changes in his lungs. There is no doubt, 
however, that his chest is relatively fixed in a forced 
inspiratory posture. . Probably Sheldon’s (1951) term 
‘* asthmatic bronchitis ’’ comes as near as any ; but even 
this is not entirely satisfactory. The truth is that this 
commonplace syndrome is made up of the three elements 
which form the subject of this paper. 


The Three Elements 

This view is not by any means purely academic. It 
is essentially practical, for only on such a conception can 
our treatment be complete and based on firm and logical 
grounds. In every patient suffering from the syndrome 
the three elements—allergy, infection, and emphysema— 
have to be considered. 

For the allergy, we have at our disposal anti-histamine 
remedies and a high-carbohydrate diet, both of which 
are so often helpful in children. We may decide to carry 
out skin tests and a scheme of desensitisation, though 
these are less likely to help in the type of patient we have 
described than in spasmodic asthma. The old-fashioned 
“* mist. expect.’’ is of little value, though often used. We 
shall obtain better results from antispasmodic 
aminophylline, ephedrine, stramonium, and the like, of 
which the National Formulary and proprietary market 
offer a wide range in the form of mixtures, tablets, and 
sprays. We cannot do much to improve climatic con- 
ditions, though by freeing our atmosphere from smoke, 
restricting the use of tobacco, and improving the heating 
and ventilation of our houses, we may help to some 
extent. If patients are so fortunately placed as to be 
able to spend the winter abroad in a clear, warm, and dry 
atmosphere, as Oswald advises, it is no doubt the best 
possible advice to give; but, alas, it is rather academic 
for the vast majority. Far more commonly we can help 
to improve the quality of the air reaching the lungs, and 
reduce the tendency to breathe through the mouth, by 
improving the nasal airway. Negus has emphasised that 


one of the chief functions of the nose is to condition the 


air passing through it. Such procedures as the straighten- 
ing of a deflected septum, and the removal of polypi or 
other obstruction should always be considered, particu- 
larly in younger patients and before irreversible damage 
has been done to the lungs. 

For infection we have antibiotics. The bacteriology 
of this syndrome has been recently and repeatedly 
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described. Usually a combination of antibiotics is 
required. They may do good for a time but infection 
tends to return (May 1953, Elmes et al. 1953). It is 
important to ensure that the nasal sinuses or tonsils are 
pot the seat of chronic infection. If infection of the 
bronchi is very severe, postural drainage may be invoked, 
put elderly and breathless people naturally do not 
tolerate it well. 

For emphysema one can do little once the condition is 
firmly established. Prompt treatment of recurring infec- 
tion will help to delay its advent. One’s duty is to 
recognise the danger of its supervention in later life when 
we are dealing with the relatively young. It is here that 
breathing exercises have their chief value. Emphasis is 
so often laid predominantly on re- education of the 
diaphragm. This is good so far as it goes ; but my belief 
is that education of the abdominal muscles and their 
voluntary control is quite as important, if not-more so. 
It is these that pull down the ribs from their over- 
elevated position, and, by pressing on the abdominal 
contents, force the over-contracted and flattened 
diaphragm up into the chest. By moving all the joints 
of the spine and ribs, breathing exercises may prevent 
the bony thorax from becoming fixed in its faulty, over- 
expanded position—or at any rate delay this happening. 
The practice of Yoga, to this extent at least, is entirely 
beneficial. 

Finally, we must not forget reassurance, if it is justified. 
The patient we have described almost certainly will have 
entertained some doubt about his cardiac condition. 
The public now know well enough how pain in the chest 
may indicate heart-disease. Some perfectly innocent 


and commonplace remark by the family doctor himself, . 


such as “ We will just make sure that your heart is all 
right,” when arranging for the outpatient appointment, 
is quite sufficient to plant the seed of an anxiety neurosis 
in a temperament susceptible to such a state. This 
reassurance, so vital in helping a patient to make the 
best of his disability, cannot be given unless we ourselves 
are completely confident of our diagnosis. 
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“*. . Medicine is an art and a science, inescapably linked 
with emotion, sentiment, and fear. Its ‘ product’ can only 
be defined in uncertain and comparative terms. Similarly, 
hospital endeavour is not readily measured in formalised 
tabulations. The yardstick of the market-place—the profit 
and loss account—is not available, and hence there is the 
greater need for individual moral accountability, administra- 
tive as well as professional, if an over-all efficiency is to be 
secured, Although personal responsibility cannot be measured 
it can, nevertheless, be recognised where it exists.”—A. R. J. 
Wise, Manchester Guardian, Sept. 20, 1955, p. 3. 


ANOXIA IN THE ACUTE RESPIRATORY 
INFECTIONS OF CHILDHOOD 
ITS RECOGNITION AND TREATMENT 
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From “the Wright-Fleming Institute and Pediatric Unit, 
St. Mary’s Hospital Medical School, London. 


Witx the introduction of the antibiotics and the 
consequent control of bacterial infections, the clinical 
picture of acute respiratory infections in infants and 
children has undergone a considerable change: there are 
now few states of severe illness of the ‘“‘ toxic”’ type 
—e.g., hyperpyrexia and repeated convulsions—which in 
the past often had a fatal outcome. However, anoxia 
of varying degree * has become more prominent and 
is probably now the main cause of death, largely because 
bronchiolitis, which is becoming increasingly common in 
infants under the age of one year, does not respond to 
antibiotic therapy and often produces a suffocative 
picture. 

The problem of anoxia has been studied, as part of a 
comprehensive investigation of severe respiratory infec- 
tions, in 108 infants and children admitted to Paddington 
Green Children’s Hospital and to the children’s ward 
in St. Mary’s Hospital during the nineteen months 
September, 1953, to March, 1955. 

This paper presents the results of ‘correlating oxygen 
saturation estimations, clinical data, and response to 
oxygen therapy. 

Methods and Case Material 
Estimation of Oxygen Saturation 

The standard syringe technique of Roughton and Scholander 
(1943) was used, and the error, compared with the Van Slyke 
manometric method, was + 0:3 volumes %. Duplicate 
estimations of oxygen content were done, and the oxygen 
capacity was determined by equilibrating the remainder of 
the sample with room air in a miniature tonometer and 
repeating the estimation of oxygen content. 

Collection of Samples’ . 

Arterialised capillary blood was used ; the foot was heated 
either by a thermostatically controlled electric pad or by 
immersion in water at 40°C until a satisfactory flush was 
obtained. A rubber-tubing sticking-plaster cup (Hytten and 
Cherry 1951) was applied over the flush border below the 
external malleolus, and a sharp prick to a depth of about 
4 mm. was made with the point of a no. 12 Swan Morton 
blade. The free flow of blood thus obtained was collected in 
an oiled heparinised 1-ml. syringe the tip of which was fitted 
with a rubber adapter to fit exactly into the cup. About 
0-5 ml. of blood was usually obtained quickly; any small 
air-bubbles were immediately expelled, a small quantity of 
clean mercury was introduced as a mixer, a rubber seal was 
applied, and the blood.was stored in ice-water pending analysis. 

Case Material 

31 estimations of arterial oxygen saturation were made 
in'18 children. Only about half of these were obtained 
when the child was in any degree of oxygen lack, because 
undue delay in instituting treatment had to be avoided. 
The remainder were in children who either showed no 
evidence of anoxia or were already receiving adequate 
oxygen therapy. 

Detailed clinical observations in all the children show- 
ing evidence of oxygen lack were made particularly 
regarding colour of extremities and mucose and the 
child’s behaviour—i.e., type and degree of restlessness 
and ability to feed and to sleep. 


Results 
Oxygen Saturation 
Fig. 1 shows the relation between (a) percentage oxygen 
saturation and (b) reduced hemoglobin (grammes) and 


* The word anoxia is used throughout this paper in its com- 
monly accepted sense. Hypoxia is of course more correct. 
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Pink Bluish Bive Pink Bluish Bive 


Fig. |1—Arterial oxygen contents against colour of the child expressed 
as percentage saturation and g. of reduced Hb. Solid black circles, 
restiess children ; open circles, non-restiess children. 


colour of the peripheries. Those children showing rest- 
lessness, of any degree, are indicated by solid black circles, 
and those showing normal behaviour by open circles. 
It can be seen that colour is a poor guide to lesser degrees 
of anoxia, and this is for two reasons : 


(1) Some children display plum-coloured lips and a 
somewhat dusky appearance of the cheeks even when 
they are healthy; and when they fall ill of an acute 
respiratory condition, this may be mistaken for early 
cyanosis. The upper group of circles in the “ bluish ” 
group indicates children of this type; they were not 
seriously ill, showed no restlessness, and had normal 
oxygen saturation. 

(2) Anoxia, of a de sufficient to endanger the child’s 
life from exhaustion if not treated, may be unaccompanied 
by any detectable change from the normal pink colour. 

is is particularly the case in small babies whose 
hemoglobin level is usually about 10-11 g. per 100 ml. 
and may be as low as 8 or 9 g. This is seen in the 
** pink ”’ column in fig. 1, where children were still pink 
with an oxygen saturation as low as 75% or a reduced 
hemoglobin level of 2-5 g. per 100 ml. 


On the other hand, restlessness (solid black circles) 
showed a very close correlation with oxygen lack and 
was an important physical sign in saturations below 80%, 
whatever the colour of the child. Moreover, on the 
whole, it was more severe the greater the degree of anoxia. 
Olinical Picture of Anoxia . 

Early in the investigation it became clear that rest- 
lessness was the most important aspect of the clinical 
picture of the subcyanotic degrees of oxygen lack. The 
most constant finding was the inability of the child to 
sleep for any length of time, and with greater deficiency 
of oxygen sleep appeared impossible. Alongside this 
went irritability, with recurrent crying which was not 
relieved by nursing, feeding, or other ordinary remedies. 
At this stage it is necessary to differentiate between such 
behaviour due to anoxia and a very similar picture 
which may be the result of pain—e.g., from otitis media. 
This differentiation has usually to be made on other 
physical signs—e.g., evidence of respiratory embarrass- 
ment, particularly increased effort on respiration, and 
costal, intercostal, and neck retraction. 

The characteristic movements which are part of the 
restlessness consist in rather slow flexion and extension 
movements of the limbs, opening and clenching of, the 
hands, rolling of the head on the pillow, and, in the 
worst cases, arching of the back. 


The response to these babies to any handling or 
interference can best be described as persecuted. ‘The 
child gets excited, cries for a long while afterwards, and 
cannot be comforted. Such reactions also readily follow 
an attack of coughing, particularly when this is painful, 
as in tracheo-bronchiolitis. Somewhat older children. are 
less actively restless but obviously suspicious, unfriendly, 
and easily frightened. They cry easily and resent any 
nursing or interference. A boy of 7 was able to describe 
frightening dreams which disappeared when he was 
placed in an oxygen tent. 


Response to Oxygen Therapy 

The uniform and often dramatic relief of this picture, 
with a reversal to normal behaviour, as soon as enough 
oxygen is supplied is the best confirmation that. it is 
basically due to lack of oxygen. 

Oxygen therapy was started in the standard tent, and 
estimations under working conditions showed that the 
oxygen concentration obtained in the tent ave 
40-45%, rarely exceeded 50%. In many of the children, 
however, this was insufficient to relieve restlessness, and 
we had to secure higher levels (a) by reducing the 
capacity of the tent to about a quarter, giving levels of 
60-70% ; (b) by using a face-mask providing 90-95% ; 
or (ce) by using a special box (Morrison 1955), which 
gives a concentration of 80-90%. In our series of cases 
anoxia could always be abolished by one of these measures, 
but the standard tent was effective in only a third 
of them. 

During the two winters there was 1 death from 
bronchiolitis in a child not seen by me. This child was 
given pure oxygen from a mask, but was not relieved 
and died from exhaustion, having been maniacally restless 
and cyanosed for several hours. 


Illustrative Cases 


The following are excerpts from the case-histories of 
children with severe oxygen lack. 


Case 1.—A boy, aged 10 months, with acute tracheo- 
bronchiolitis was admitted on the second day of an illness 
which had begun with acute dyspnea and wheezing. He 
was very ill, with pallid face, bluish lips and finger-nails, and 
an oxygen saturation of 74%. He had expiratory wheezi 
and inspiratory recession of the lower ribs. Besides the 
widespread rhonchi there were numerous and diffuse fine 
rales in the lower parts of both lungs. At first he appeared 
relieved in a standard oxygen tent in which the level of 
oxygen was 38%, though he never settled and was mildly 
restless all the time. There was no response to penicillin 
and streptomycin, and the disease progressed. 

Twenty-four hours after admission he was extremely ill, 
with respirations 90 per min., pulse-rate 170, and temperature 
101°F. Any lowering of the oxygen concentration or any 
attempt to feed the baby led to cyanosis and very restless 
excited crying. Oxygen from a mask (i.e., 95%) produced a 
fall in the pulse-rate to 140 and respirations to 60. He 
became pink and quiet and eventually able to sleep for periods 
of about half an hour. Feeds from a bottle were taken 
eagerly but soon produced pallor, cyanosis, and collapse, from 
which the baby took several hours to recover. 

He was nursed with a face-mask for more than twenty- 
four hours, and by this time the respiratory obstruction was 
considerably less, he was able to manage in an oxygen tent, 
and made an uninterrupted recovery. On the first day after 
admission, when the child was moderately comfortable and 
only intermittently restless inside the oxygen tent, the arterial 
oxygen saturation was 84%, and the oxygen concentration 
breathed at that time 38%. It was quite obvious that on 
the second day the degree of anoxia was considerably greater. 


Case 2.—A girl, aged 3 months, with tracheobronchitis, 
broncho) mia, and segmental collapse, showed a less 
peared sent but her illness did not respond to penicillin 
and sulphadimidine and got worse for two days after admission. 
She became obviously cyanosed when out of oxygen but 
yo mecca ay? gran! snarky ede ametwime we ya ranma 
distress in os ghee (concentration 40-45%). wever, 
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MASK . 


TENT ROOM MASK 
Fig. 2—Alterations in pulse-rate, respirations, colour, behaviour, and 
arterial oxygen saturation in response to breathing different concen- 
trations of oxygen in case 2, aged 3 ths, with br hop i 








movements of the limbs and groping movements of the hands 
around her face. She kept opening her mouth but not wanting 
to feed, starting to cry and then stopping for no apparent 
reason, and appearing quite unable to sit still. Her respira- 
tions remained constant at about 60 per min. and her 
pulse-rate at 160. 

» The effects on this child of breathing different concentrations 
of oxygen are shown in fig. 2, Estimations of arterial oxygen 
saturation were obtained while the child breathed 95% 
oxygen from a mask, 45% in a tent, and room air (20%). 
The response to relief of anoxia by the mask was prompt 
and quite dramatic. The respiration-rate fell'in a few minutes 
from 60 to 42 and the pulse-rate from 160 to 120. The 
baby stopped wriggling, closed her eyes, and fell asleep. On 
removal of the mask she became blue, awoke, and began to 
wriggle about and could not settle. With replacement of 
the mask the picture was again reversed, and within ten 
minutes she was fast asleep. The estimation of oxygen 
saturation while she was breathing room air was done within 
@ minute of removal of the mask and before the baby actually 
became cyanosed ; hence 76% is certainly a high reading. 
It would probably have been 10% or 15% lower (judging by 
the change in colour) if repeated several minutes later. 

It will be seen that the almost pure oxygen supplied by 
the face-mask was more than this child’s requirements, and 
in fact satisfactory relief of the restlessness was obtained by 
placing her in a small tent giving an oxygen concentration 
of about 60-65%. Not only was her condition immediately 
relieved, but next morning the signs in the lungs, which had 
shown no improvement for three days, were much lessened, 
and recovery was rapid thereafter. 

Case 3.—A girl, aged 5 months, with acute tracheo- 
bronchiolitis, was admitted twenty-four hours after the onset ; 
she was extremely distressed and ill, with conspicuous recession 
of the lower ribs and neck. Placed immediately in the 
experimental oxygen box, with an oxygen concentration of 
80-85% and a humidity of 90-100%, she was promptly 
relieved and able to sleep and feed satisfactorily. Though 
the signs in her chest became more pronounced and the 
respiratory effort was great, she had a good colour and slept 
most of the time. Arterial oxygen saturation after twelve 
hours in the box was 95%. 


After twenty-four hours in the box there was a sudden 
failure of the oxygen-supply, and the baby had to be removed 
for a few minutes. She became immediately terrified, scream- 
ing, gasping, and throwing herself into opisthotonos, and was 
quite msive to nursing. She became cyanosed and 

id and looked d tely ill. In spite of the severe oxygen 

she continued to scream and fight, thus increasing — 

her oxygen demands, and would doubtless have collapsed 
before long. 

As soon as the oxygen-supply was repaired, she was put 
back in the box, and after a few breaths she sto meat ges ar 
lay back, and fell asleep. A sample of b obtained 
immediately after she had been placed in the box, when her 
again pink but she still appeared exhausted, 
The further course of the illness 


colour was 
showed a saturation of 88%. 
was undramatic. 


Case 4.—A small weakly girl, aged 6 months, with acute 
tracheo-bronchiolitis and secondary bronchopneumonia, was 
very ill, limp, pallid, and unable to cry, but not obviously 
cyanosed. She had costal and neck recession, with severe 
wheezing and occasional crepitations on the right side. The 
presence of secondary bronchopneumonia was inferred from 
the constant inverted and grunting iratory pattern. 

At first she was completely relieved in a oxygen tent 
(oxygen concentration 60%). However, twenty-four hours 
later, although the grunting respirations had gone—which 
suggested that the bronchopneumonic element had responded 
to antibiotic therapy—the amount of respiratory obstruction 
was worse. She refused feeds and became progressively more 
restless over a period of two hours. When seen at this time 
she was pale, with cold extremities, and exhibited a quite 
maniacal restless behaviour with constant screaming, throwing 
herself about, and going into opisthotonos. Frothy fluid 
was coming freely from her mouth. Her respirations were 





80 per min. even when she was not crying, but she was not 
. Obviously cyanosed, and the oxygen concentration in the 


tent was 68%. 

She was transferred to the special oxygen box and showed 
a dramatic improvement as the oxygen concentration rose ; 
by the time it had reached 80% she had stopped crying, was 
lying quietly for most of the time with only short spasms of 
restlessness, and shortly after this slept for five minutes. The 
oxygen thereafter was maintained about 90-92% and the 
humidity about 90%. She slept for long periods and took 
small drinks from a bottle, although mainly fed through an 
indwelling gastric tube, and her respirations settled at 50-56. 
She had one bad attack of coughing, followed by restlessness 
and crying, which was probably due to accidental inhalation 
of a little saline solution while being fed; apart from this 
she remained reasonably comfortable, although the respiratory 
obstruction continued for several days, and there was no 
recurrence of severe restlessness. 


Discussion 


Direct estimations of arterial oxygen saturation by 
the technique described are difficult and time-consuming, 
and as a method of assessing the need for and controlling 
oxygen therapy they are impracticable in routine hospital 
work. They served here, however, to show the close 
relation between restlessness and anoxia of varying 
degrees, and also the fallibility of relying on the child’s 
colour, at leagt in the lesser degrees of anoxia. 

In the course of this work the behaviour of the infant 
has emerged as the most reliable clinical guide in the 
control of oxygen therapy. Before making a diagnosis 
of anoxia one must always exclude restlessness from 
other causes—notably hunger, discomfort, loneliness, and 
pain. They all, however, are well known to pediatric 
doctors and nurses and in practice do not cause much 
diagnostic difficulty. In the presence of obvious respira- 
tory distress the likelihood that restlessness is due to 
anoxia is very great. 

It may be thought that a decrease in arterial oxygen 
saturation from the normal 95% to 80% does not con- 
stitute a serious deficiency. However, when the oxygen 
dissociation curve for hemoglobin is taken into’ account, 
it becomes evident that this decrease in oxygen saturation 
represents a decrease in oxygen tension in the plasma 
from the normal 100 mm. Hg. to 47 mm., the tension 
in mixed venous blood at rest being about 40 mm. The 
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TABLE I—OXYGEN REQUIREMENTS IN 108 CASES OF ACUTE 
RESPIRATORY INFECTION WITH MINIMUM OXYGEN CONCEN- 
TRATION NECESSARY FOR RELIEF OF ANOXIA 























| 
Under Over 
| 1 year 1 year Total 
No. - of cases | eS ORR SER eee oeae 108 
* terepeaneed 
Tent (40-60 | 8 (22%) | 5 (7%) | 13 (12%) 
Small tent (60-70 %) -- | 8 (22%) | 3 (4%) | 11 (10%) 
Mask or box (80-90%) .. | 6(16%)| 0 6 (6%) 
Total | 22 (60%) | 8 (11%) | 30 (28%) 








availability of oxygen to the tissues (which depends on 
diffusion, and this in turn on differences in tension) is 
thus greatly reduced, and it is almost certainly this 
reduction that accounts for the serious illness observed. 
Clinically the degree of oxygen lack can be judged by 
finding the minimum concentration of oxygen which 
enables the child to sleep and feed satisfactorily. The 
importance of anoxia in acute respiratory infections of 
children, particularly those under the age of one year, 
is approximately indicated by analysis of the present 
series (tables I and 11). These cases represent the consecu- 
tive ordinary admissions to a routine children’s depart- 
ment. 30 of 108 (28%) required oxygen therapy, and 
22 of the 37 babies under one year of age (60%). Of these 
22 babies, 8 were relieved by a standard tent, 8 by a 


‘small tent, and 6 by an oxygen concentration of 80% 
\—er more supplied by a face-mask or by the special box. 


As regards anoxia bronchiolitis is seen to be the most 
serious illness; and indeed its case-mortality is known 
to be high. 

The humidity of the air breathed is undoubtedly 
important. No special study of this was possible in the 
present investigation, but I do not think that such a 
study would alter the conclusions about anoxia, for in 
all cases the humidity was automatically kept as high 
as possible by means of an atomiser in the tents and in 
the box. 

In view of the experience with this series of cases 
it seems justifiable to recommend the use of greater 
concentrations of oxygen than are ordinarily supplied 
by the standard tent, in all instances in which the child 
remains restless and unable to sleep. Apart from the 


TABLE II—OXYGEN REQUIREMENTS IN RELATION TO TYPE 
OF ILLNESS 

















Age 
All ages Under 1 year 
Diagnosis 
No. No. No. No. 
of needing of needing 
cases | oxygen | cases | oxygen 
Segmental pneumonia... 24 0 0 0 
r hop i om 43 1 ) 14 6 (43%) 
Bronchiolitis as S 30 1 ) 20 16 (80%) 
Other “- + be 11 3 0 




















Total ee o's 108 3 


22 (69%) 





exhaustion caused by restlessness continuing for twelve 
to twenty-four hours the effects of long-continued tissue 
anoxia must be considered. Drinker (1945) has written 
extensively on anoxia begetting anoxia and puts forward 
evidence that anoxia of the pulmonary epithelium leads 
to pulmonary cdema and a vicious circle. The appear- 
ance of frothy fluid in fairly large quantities from the 
mouth, in case 4, after two or three hours’ obvious 
oxygen lack supports this view, and suggests that an 
insufficient concentration of oxygen may not only 
fail to relieve the original anoxia but also produce 
fresh exudate and pulmonary embarrassment. In 


this context it is interesting to record that feedinz 
—associated with increased effort and decreased oxygen- 
supply—was often followed by increase of pulmonary 
distress, continuing for several hours. One of the 
advantages of the special oxygen box is that the beby 
is easily fed inside the apparatus without any serious 
decrease of the oxygen concentration. 


Summary 

The recognition and treatment of anoxia in infants 
and young children with acute respiratory infections are 
discussed. Clinical data are correlated with oxygen 
saturation estimations and response to oxygen therapy. 

The child’s colour is a poor guide to the presence of 
anoxia and is sometimes misleading.  Restlessness, 
on the other hand, constantly accompanies anoxia and 
is a sensitive index for control of therapy. 

In a number of cases the standard oxygen tent, 
giving an oxygen concentration of 40-45%, was 
inadequate for the relief of anoxia, and higher concentra- 
tions were required. These were suppliéd by a small 
tent, face-mask, or special oxygen box designed to give 
80-90% oxygen. Using these higher concentrations when 
necessary, the oxygen lack was relieved in 31 out of 
32 children. 

I am grateful to Prof. R. Cruickshank for help and advice 
in the preparation of this paper ; to Dr. Reginald Lightwood, 
Dr. T. Pearse-Williams, Dr. J. P. M. Tizard, and Dr. T. 
Stapleton for enabling me to make these observations on 
patients under their care; and to the house-physicians and 
nurses for their helpful coédperation. 
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It has been known for some time that in later life an 
association exists between physical and mental disorders. 
Thus Dayton (1940) showed that the increase of physical 
morbidity and of mortality in the general population as 
age advances is paralleled by an increase of mental 
breakdown. But the relative prevalence of somatic 
disease in different kinds of psychotic disorder remains 
unknown; and we thought it worth investigating 
because the pattern of outcome differs so sharply in the 
five main groups of cases admitted to mental hospitals 
after the age of 60—the senile, arteriosclerotic, and acute 
confusional psychoses ; the affective disorders ; and the 
paraphrenias of late onset (Roth and Morrissey 1952, 
Roth 1955). Some of our findings were presented at the 
International Congress of Gerontology last year (Kay and 
Roth 1955). 

Briefly senile psychosis is a condition with a history of 
gradual and continuously progressive disintegration of 
personality and intellect, and arteriosclerotic psychosis one 
in which the deterioration is remittent, clearly associated 
with neurological evidence of cerebrovascular occlusion 
or both. Acute confusion is a clouding of consciousness, in 
the absence of previous dementia or personality change. 
In affective psychosis a sustained depression or elation of 
mood, with corresponding ideation, is the leading feature ; 
while in late paraphrenia a well-organised system of 
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TABLE I-—MEAN AGES, DURATION OF ILLNESS, AND FOLLOW-UP DATA IN FIVE DIAGNOSTIC GROUPS 

















a Follow-up 
Mean 
Mean uratio 
age oe _ 3 months 1-3 years 
~ a eo 
pee tenths aoe Dis- Dis- 
ote Bee Dead | In hosp charged Dead | In hosp. charged 
year) | of a month) ‘ 
(%) (%) (%) (%) (%) (%) 
M F 
Affective disorders .. ke pis 77 . 69-5 10-0 5 33 62 15 13 72 
152 67:9 7-6 4 20 76 6 13 81 
Paraphrenia a7 in —_ 36 70-3 55-0 6 61 33 22 39 39 
Arteriosclerotic psychosis it pie 24 73-4 25-8 50 33 17 71 17 12 
; 33 74:2 21-2 12 72 16 58 18 24 
Senile psychosis ra ay Att 14 78-8 53-6 75 25 0 86 14 0 
45 75-3 34-5 29 64 7 62 29 
Acute confusiona] states Apr ia 26 70-4 2-0 35 57 57 39 
28 74-2 1-5 39 29 32 56 3 41 



































paranoid delusions appears in a well-preserved personality 
Fuller definitions are given elsewhere (Roth 1955). 


In previous studies we planned to exclude from the senile 
psychotic group cases of progressive dementia due to advanced 
physical disease. In fact no such cases were identified, and it 
became clear that where the two coexisted it would be 
impossible at present to determine the relation between them. 
Except for neurological signs, physical illness was, therefore, 
not used as a diagnostic criterion in this study. 


The Investigation 
Material 

Our series consists of 435 cases selected from 473 
consecutive new patients aged 60 and over, admitted to 
Graylingwell Hospital. Those excluded were neurotics 
and miscellaneous organic states, such as cerebral tumour, 
and general paralysis. The 229 cases with affective 
disorder formed the bulk of the material. Table 1 shows 
the numbers in the other groups and their sex-distribution. 
Of the 38 cases of late paraphrenia 36 were women. 

The five main types of mental illness were differentiated 
by the clinical picture on admission, the performance 
in psychological tests, and the outcome as shown by 
follow-up studies (Roth and Morrissey 1952, Roth and 
Hopkins 1953, Hopkins and Roth 1953, Roth 1955). 
The duration of illness and pattern of outcome are shown 
in table I. 

The data were derived from the medical case-records, 
social histories, specialists’ reports, and laboratory and 
post-mortem findings. About a third of the cases were 
seen by one or other of us. The presence of all kinds of 
physical illness was recorded except (1) conditions giving 
rise to no disability and not requiring treatment; (2) 
chronic bone or joint lesions; (3) senile emphysema ; 


and (4) minor conditions such as varicose veins and 
dermatitis, bedsores, and gingivitis. 

In the preliminary report, mentioned above, inclusion of 
cases with raised erythrocyte- mtation rate (E.S.R.), 
either alone or in the presence of minor disabilities, resulted 
in a relatively higher incidence of physical illness among the 
senile psychotics than is described in the present paper. 
Systematic records of sensory defects were available only for 
the affective and the paraphrenic groups. 


Prevalence of Physical Illness 

The total prevalence of all types of physical illness 
(excluding the varieties mentioned above) was: in 
affective disorder 48%; in late paraphrenia. 50% ; 
in arteriosclerotic psychosis 66%; in senile psychosis 
39% ; in acute confusional states 89% (see table 1). 
Three facts emerged : 

1. There was significantly more illness among the acute 
confusional states than in the cases as a whole (P = < 0-01), 
prt 3 that physical illness was an additional characteristic 
of this group, differentiating it, together with duration of 
illness, test results, and pattern of outcome, from the remaining 

uu 
2. "The differences in incidence of physical illness did not 
account for the different natural histories of the five groups. 

3. In affective disorder and arteriosclerotic psychosis, there 
is a higher prevalence of physical illness among males. This 
may in part account for their poorer prognosis, 


VARIETIES OF PHYSICAL ILLNESS 


Table 11 shows the varieties of illness found. Cases 
were included under more than one heading where 
appropriate. The categories of urogenital, respiratory, 
and cardiac disease are self-explanatory. The latter 
includes ‘ cases with unequivocally abnormal electro- 
cardiograms (£.C.G.) and with angina of effort. When 


TABLE II—PERCENTAGES OF VARIOUS KINDS OF PHYSICAL ILLNESS AMONG THE DIAGNOSTIC GROUPS. WHERE THE 
FREQUENCY DIFFERS SIGNIFICANTLY (P = < 0-02) FROM THAT IN THE MATERIAL AS A WHOLE, THE FIGURES ARE 


IN BOLD TYPE. ACTUAL NUMBERS GIVEN IN ITALICS 


(N.B.—‘‘ No definite illness” does not refer to C.N.S. disease, or to hypertension without signs of cardiac failure) 














ae 
| Postoperative, | | p 
s postinfective Other acute birt ger 
cro Urggenitel, | Respimtorr | Gaedion oractive, | Math go 
pectipamantte conditions ” 
chutes illness 
Males 
‘Affective disorder 4 ee an +4 (11) . 9 (7 17 (13) 22 (17) ° 17 (13) 43 (33) 
Pe cage ae psychosis ut sla 9) 21 (6 29 (7 13 (3 13 (3) 29 1H 
Senile psychosis 3% oe 3 3) 14 (2 0 (0 7 dU 14 (2) 64 (9 
Acute confusional states ot oa 27 (7) 42 (11 38 (10) 23 (6) 8 (2) 13 (3 
Total 21 (30) 18 (25) 21 (30) 19 (27) 14 (20) 37 (62) 
Females : 
ee disorder 10 (15) 8 (4) 12 (18) 16 (25) 11 (17) 58 (88) 
Tete geeee phrenia 11 (4) 8 (3) 19 (7 6 if 11 (4) 50 (18 
a ¢ psychosis 12 (4) 6 (2) 15 (6 12 Hi 12 (4 56 (18 
Senile ye psych 18 $$ ; 9 (4 9 (4 0 @ 9 (4 60 (27 
Acute pont wo all states 36 (10) 14 (4) 46 (13) 21 (6) 18 (5) 1 (3) 
Totals 14 (41) 6 (18) 16 (47) 13 (37) 12 (34) 52 (154) 
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TABLE IlI—PERCENTAGES OF CARDIAC DISEASE WITH AND 
WITHOUT HYPERTENSION IN FIVE DIAGNOSTIC GROUPS. 
SEXES COMBINED. BOLD TYPE INDICATES A FREQUENCY 
SIGNIFICANTLY HIGHER (P = <0-01) THAN IN THE MATERIAL 
AS A WHOLE 














Cardiac H r- 
Group No.| vithout | ‘heart: | Total 
hypertension disease 
Affective disorders .. |229 7 "20 27 
Paraphrenia 36 8 22 30 
Arteriosclerotic psychosis 57 12 37 49 
Senile psychosis 59 3 15 18 
Acute confusional states | 54 35 13 48 

















the psychiatric breakdown was clearly precipitated or 
accentuated by acute physical stress, the case was 
noted as postoperative, postinfective, or posttraumatic. 
“Other conditions’? include miscellaneous illnesses 
severe enough to need treatment or to produce disability. 

Central-nervous-system disease is not shown in the tables 
because it formed one of the criteria on which a diagnosis of 
arteriosclerotic psychosis was based; when a history’ of 
“ strokes,”’ of epileptiform convulsions, or of clear-cut focal 
signs, are taken together, the prevalence is as follows: affec- 
tive disorder 3%; paraphrenia 8%; senile psychosis 4% ; 
arteriosclerotic psychosis 59% ; acute confusional states 24%. 
The latter figure is due mainly to the inclusion of epileptic 
confusions. 

A study was made of the frequency of raised blood-pressure 
(B.P.)—i.e., a systolic pressure of 210 mm. Hg or over, or a 
diastolic pressure of 110 mm. Hg or over, or both. The 
results are shown, for the sexes combined, in table m1, where 
the proportions with cardiac disorders of all other kinds are 
also shown. 


Arteriosclerotic psychosis showed the expected pattern. 
Signs of cerebral involvement predominated, with raised 
blood-pressure as the next most frequent condition. 
Infective conditions, both respiratory and urogenital, and 
cardiac disorders were also quite common in the male sex. 

In senile psychosis, not only was the total prevalence 
relatively low, but the conditions found were often clearly 
intercurrent or secondary, and definite cardiac disease 
could be rarely identified. Some cases were found with 
good physical health, and females especially may survive 
under care for several years in an advanced state of 
dementia. Males, however, were usually found to be 
generally enfeebled and decrepit on admission, and had 
a high mortality despite the absence of specific disease. 
The post-mortem data confirmed the infrequency of 
specific physical disease. 

In the acute confusional states toxi-infective conditions 
were common, and the E.8.R. was raised in 39% of females 
and 50% of males. Cardiac and cardiorespiratory, and 
genito-urinary disorders also seem important, especially 
in males. 

The following cardiac conditions were found among the 54 
eases: auricular fibrillation 16%; arteriosclerotic heart- 
disease (with clinical or electrocardiographic evidence) 23% ; 
cardiorespiratory disease, with cardiac failure, 10%; failure 
with hypertension 8%. Nearly half these cases also showed a 
raised E.8.R., usually attributable to urogenital or respiratory 
infections—a point of interest in view of the connection 
between heart-failure and infection observed by Flint (1954). 
Among the cases with respiratory disease were 2 with bronchial 
carcinomata, and 1 with pulmonary tuberculosis. Post- 
operative and postinfective states were relatively common. 

The low prevalence of hypertension, and the frequency 
of cardiac failure, as compared with the other groups, 
are noted below. 

A feature common to the great majority of cases of 
acute confusional psychosis appears to be the presence of 
physical disorder not primarily located in the brain, as 
it is in the senile and arteriosclerotic groups. In some, 
the confusion is a terminal phenomenon, either associ- 
ated with a specific chronic illness, or of obscure 
derivation—death being attributed to indefinite causes, 
such as myocardial degeneration. Necropsy may show 


severe renal or coronary atheroma, with which not on’; 
the fatal outcome but the confusion itself may be pre. 
sumed to have been linked. But in other cases tic 
confusional episode is an isolated one and recovery is 
complete and sustained (case 1). A further group »/ 
patients are subject to recurrent episodes of confusion 
associated with exacerbations of the underlying physic: 
illmess—which was usually cardiac disease. In their 
fluctuating course these cases resemble arteriosclerotic 
psychosis, but they differ in the absence of any history of 
strokes or fits ; nor is there dementia, or clinical evidence 
of any focal lesion. Moreover, treatment of the physical 
condition may enable the patient to leave hospital. 

As examples of the reversible and of the recurreit 
types of confusion the following cases may be cited. 


Case 1.—A boot-repairer, aged 72, who had retired 2 years 
before, was admitted on Oct. 12, 1951, under full certificate. 
He had been well until 7 days before, when he had suddenly 
developed pyrexia, becoming confused at night, and later 
violent. The certificate stated he was incoherent, visually 
hallucinated, and disoriented. He was difficult to, restrain. 
Previous physical health good; no history of mental break- 
down. A sister had died from a stroke. 

On admission he was disoriented for time and place, giving 
the year as 1891. Said his age was 92. Memory gaps for recent 
events. Poor general health and nutrition; dyspneic at 
rest ; respirations 38 per min. Frequent cough, pulmonary 
em: hysema, many rales at lung bases ; cyanosed. Pulse-rate 
92; B.P. 140/80. Marked peripheral arteriosclerosis. Urine : 
albumin 40 mg. per 100 ml. £.s.R. (Westergren) 21 mm. 
in 1 hour. 

Progress.—Treated with penicillin injections (300,000 units 
twice daily for 3 days). On Oct. 15 X ray of chest showed no 
consolidation or infiltration. Oct. 17: much clearer nore | ; 
psychological tests confirmed absence of dementia. Nov. 

discharged, fully recovered from mental confusion. 

Follow-up.—On Oct. 6, 1953, 2 years after admission, visited 
at home. Well, active, mentally alert. 


Case 2.—A farmer, aged 74, was admitted as a certified 
patient on July 2, 1953. He had suffered from attacks of 
bronchial asthma for many years, and his physical health had 
deteriorated over the past 5 years. There had been no 
indication of memory impairment. During the previous 
winter his sleep had been disturbed by difficulty in breathing. 
For several months he had been muddleheaded and behaved 
inappropriately at night. Certification became necessary 
owing to his violent and uncontrolled behaviour. There was 
no previous mental disorder. His father and four siblings had 
died from heart attacks. He was described as quick-tempered. 

On admission he was garrulous but well-oriented and 
rational by day, when no memory defects were apparent ; 
but at night he was confused, restless, and antagonistic. 
Well nourished (11 st. 8 Ib.) with evidence of recent weight loss. 
No pyrexia. Dyspneic at rest, respirations 36 per min. 
Chest emphysematous, with numerous rhonchi. Pulse-rate 86, 
grossly irregular; auricular fibrillation; heart enlarged. 
B.P. 140/90. No systemic failure. No signs of damage to central 
nervous system. E.S.R. (Westergren) 36 mm. in 1 hour. Kahn 
reaction positive. Cerebrospinal fluid normal. Urine: 
albumin 60 mg. per 100 ml., numerous pus cells; culture 
Escherichia coli. X ray of chest (July 3), “irregular opacity and 
mottling right base. ? pneumonia or infarct. Heart enlarged.” 

Progress.—7 days after admission he developed acute 
retention of urine from prostatic enlargement, and on July 11 
prostatectomy was perfo and a de Pezzer catheter 
inserted (Mr. D. A. Langhorne). Subsequently he improved 
both mentally and physically, but continued to have some 
confusional attacks at night. Discharged on Aug. 15, 1953. 

Follow-up.—Until one month before his death on March 6, 
1954, he had continued to improve and been able to conduct 
all his farm business. He then became progressively more 
confused and restless, and developed thrombosis of the tae. 
Death was attributed to congestive heart-failure. 

Among the affective disorders, the frequency of physical 
illness, even when central-nervous-system disease is 
excluded, is in both sexes lower than for all other groups 
except senile psychosis; but postoperative and © oan 
infective states are relatively prominent. Raised blood- 
pressure was found in 18% of men, and in 20% of rhe mp 
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In the other functional group, the paraphrenics (whose 
mean age was higher) cardiac, urogenital, and miscel- 
laneous conditions were found in that order of frequency. 
Hypertension was present in 22%, which agrees closely 
with the figure for the affectives. Sensory defects (found 
in 30%) were more common than among the affectives, 
however, and of greater severity. 

Post-mortem Findings 

Necropsies were carried out in 101 cases by Dr. G. A. R. 

Harrison and Dr. D. P. King. Only information about 


macroscopic appearances is available at present, and the’ 


findings must therefore be treated with caution; but 
they permit an independent evaluation of the conclusions 
drawn from observation during life. 

The first point is the frequent mention of vague and 


non-specific causes of death such as ‘“ myocardial 
degeneration,’’ ‘‘ generalised arteriosclerosis,” and 
** senility.” 


In the separate disorders, such causes were given least often 
among the functional groups (25%), next among the acute 
confusional states (45%), then among the arteriosclerotics 
(56%), and most commonly in the senile psychotics (84%). 
Only 5 out of 31 deaths among the latter were attributed to 
specific diseases; this low figure confirms the findings with 
regard to physical illness in senile psychosis during life. 

Among specific diseases, cardiovascular disease was 
the commonest single cause of death among both the 
functional (8 out of 23 necropsies), and the acute con- 
fusions (7 out of 20 necropsies). Of 27 cases in the 
arteriosclerotic group cerebral catastrophes accounted for 
5 deaths only, although in 3 other cases old areas of 
cerebral softening were found. Coronary occlusion and 
renal vascular disease accounted for only 2 deaths each. 

There is thus an association between cerebral degenera- 
tion, a high mortality, and the finding of vague non- 
specific causes of death. We know that in these groups 
a relatively trivial illness or injury may prove fatal. Thus 
in some cases an accidental fall, with or without fracture, 
was followed by death within a few weeks. Other patients 
seem to succumb to a vegetative death with fall in 
temperature, physical immobility, and great wasting, 
despite adequate food intake. Of the 6 cases of gross 
macroscopic atrophy observed, all were in the senile 
psychotic group. Histological studies of the brains of a 
proportion of the cases are in progress. 

A further point is that the distribution of atheromatous 
lesions differed in the various groups. 

Cerebral atheroma was found in 60% of cases with arterio- 
sclerotic psychosis, but in only 30% of those identified as acute 
confusions. The largely extracerebral xtiological basis of the 
latter and the specific réle of occlusion of cerebral vessels in the 
former thus received some independent confirmation. Arterio- 


sclerotic kidneys, on the other hand, were reported more i 


often among the confusional states (55% as against 33%). 
Among the functional groups, the recorded incidence of both 
cerebral (13%) and of renal (9%) arteriosclerosis was much 
lower than in any of the organic groups. 

Physical Illness and Mortality 

Among the affective disorders the number of deaths 
during the follow-up period was much lower than in the 
other groups, and evidently the difference is not attribut- 
able to the relative frequency of physical illness. Our 
evidence suggests that psychiatric disorder directly (by 
suicide) and indirectly through inanition, neglect, 
exhaustion, &c., may account for about a quarter of the 
deaths, and that specific physical illness is responsible 
for the remainder. Three-quarters of the patients who 
died had in fact been found during life to be suffering 
from a definite physical illness (e.g., coronary or hyper- 
tensive heart-disease). 

Mortality among the paraphrenics was slightly greater 
than among the affectives, but their mean age was 
higher. Their mortality was lower than among any of 
the organic groups, and death was more often due to 
specific disease processes. 


It is important to note that in the affective and the 
paraphrenic groups clinical signs of cerebral involvement 
were slight. Among the two groups where cerebral disease 
was known to exist, the senile and arteriosclerotic psychoses, 
the prognosis was poor ; but this cannot be attributed to 
physical illness elsewhere in the body, the frequency ‘of 
which was actually lower among the senile psychotics 
than the affectives, and much lower in both the organic 
groups than among the acute confusional states ; yet in 
the affective and the confusional cases mortality was 
lower. Moreover, death among the senile group occurred 
less often from specific diseases than from intercurrent 
disease or trauma such as accidental fractures, or the 
ill-defined causes already referred to. Even among the 
arteriosclerotics this was true in about half the cases. 
In both these groups the mortality is far higher than can 
be accounted for by age alone and must be attributed to 
cerebral degeneration and its effects. But arteriosclerotic 
disease holds a position intermediate between senile and 
confusional psychosis, in that extracerebral somatic 
illness probably plays a subsidiary part. 

In the acute confusional states, where physical illness is 
so often found, the outcome is nevertheless better than 
in either of the strictly organic psychosis. If structural 
brain disease is in fact responsible for low survival-rates, 
then the relatively good prognosis in the confusional states 
may be related to the absence of irreversible cerebral 
changes. Other evidence points to the potential revers- 
ibility of the cerebral disturbance: thus, few patients 
remain in hospital, death or discharge within three 
months being the usual outcome—which would hardly 
be so if there were residual brain damage. Moreover, 
longer follow-up shows that many patients return to 
mentally active life, and even among those who die in 
hospital, or shortly after discharge, the degree of clouding 
of consciousness tends to fluctuate, and lucid intervals 
occur. 

Discussion 

The published data about the prevalence of physical 
illness in old age among samples of the general population 
(Sheldon 1948, Registrar-General 1951, Pemberton 1955), 
though not available in a form strictly comparable with 
our figures, indicate that among the acute confusional 
states of both sexes, and among the male arteriosclerotics, 
physical illness is probably far in excess of chance 
expectation. Moreover, the greater prevalence of physical 
illness among males in two of our main groups (para- 
phrenia being almost wholly confined to females) is a 
reversal of the trend found among samples of old people 
outside hospital at this age, and suggests that physical 
illness plays an etiological part in the mental disorders 
of old age, but one which for some reason unknown is 
moré important in the male sex. 


Relation of Physical and Mental Ilmess 

A comparison of the groups suggests that physical 
illness is probably of etiological importance in the acute 
confusional states—an interpretation supported by the 
short duration of the psychiatric symptoms (averaging 
1-9 months) in this group, and by the varieties of physical 
illness (cardiac, cardiorespiratory,‘ postoperative, and 
postinfective) actually found. At the other end of the 
scale, among the senile psychoses, we find largely minor 
infective ‘conditions or ill-defined chronic states which 
were probably intercurrent and unlikely to be of primary 
etiological significance. Arteriosclerotic psychosis is 
intermediate between these two in respect of the incidence 
of cardiac and cardiorespiratory disease and postoperative 
and postinfective states. These and other physical 
disorders are evidently not the cauge of the progressive 
dementia from which the cases of arteriosclerotic psychosis 


‘usually suffer; for in the acute confusional group the 


still higher prevalence of all these physical conditions 
was associated with a cerebral disturbance of a transient 
and recoverable kind. It is cerebrovascular disease, for 
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which there was frequent clinical and post-mortem 
evidence, that is more probably related to the dementing 
process. But it may be that, once progressive degenera- 
tion in the brain due to cerebrovascular disease is 
identified, the possibility of disease elsewhere in the body 
does not get enough attention. Arteriosclerotic psychosis 
and the acute confusional states have in common a 
relatively high prevalence of cardiovascular and uro- 
genital disease, and the possibility arises that the con- 
dition of fluctuating confusion, with alternating periods 
of clouded consciousness and relative lucidity, so often 
a feature of both conditions, is due to the physical illness 
(outside the brain) common to both groups. The 
importance of giving heed to this extracerebral disease 
is underlined by the finding that only a minority of 
patients with arteriosclerotic psychosis died of cerebro- 
vascular catastrophes. - 

The relatively high prevalence of hypertension among 
cases of arteriosclerotic psychosis may be related to the 
frequency of gross focal lesions of the central nervous 
system characteristic of this condition. In the acute 
confusional states, on the other hand, hypertension was 
relatively uncommon while cardiac failure was signifi- 
cantly more common than in the cases as a whole (P = 
< 0-01). The difference between the acute confusional 
states and arteriosclerotic psychosis is particularly 
striking in this respect (table m1). The previous level of 
the blood-pressure was usually unknown, but in a few 
cases of acute confusion at least there was reason to 
believe that hypertension had been previously present, 
even though on admission the pressure was normal or low. 
There was also evidence of recent infarction and cardiac 
dysrhythmia more often in the confusional than in any 
of the other groups. All this suggests that myocardial 
failure in a setting of hypertensive heart-disease may be 
the immediate factor underlying some cases of acute 
confusion. 

In other cases of confusion it seems likely that chronic 
cardiac or renal disease have diminished the capacity to 
deal with relatively small disturbances of metabolism, due 
to minor toxic or infective conditions. Occasionally no 
specific cause could be identified, either during life or 
post mortem, for a cardiac dysrhythmia or mild failure, 
which in these cases may have been symptomatic of the 
toxic or infective disorder itself. 

Among the affective disorders, as a group, the rdle of 
physical illness is difficult to assess owing to the absence 
of comparable data for the general population. But we 
have shown (Roth and Kay 1955) that when this group 
was subdivided, cases with physical disease formed a 
higher proportion of those who had fallen mentally ill for 
the first time late in life than those whose first breakdown 
had occurred at an earlier age. This was particularly true 
of males, among whom physical illness probably plays a 
part in causing affective psychosis when breakdown first 
occurs in the senium. 

The frequency of physical illness in the paraphrenia 
group appeared to be of roughly the same order as among 
the females with affective disorder. Defects of vision 
and hearing were, however, commoner and in general 
more severe. 

The contribution of physical illness to causation thus 
varies in. importance in the different groups of mental 
disorder. But no extracerebral disease, or combination 
of diseases, is specific to any one group, and in each case 
specific «etiological factors have to be looked for else- 
where. Thus somatic diseases—particularly cardiac, 
respiratory, and urogenital—are most important in the 
group with acute congjusion ; but only a small proportion 
of physically ill old people become confused, and there 


may well be some other factor which renders them - 


vulnerable to physical stress. If the underlying change 
is in the brain, it must nevertheless be of a different kind 
from that which occurs in the senile and arteriosclerotic 


psychoses ; for dementia rarely supervenes on acuic 
confusion. In the affective psychoses, the specific cause 
is probably a simple mendelian dominant (Slater 1936), 
the manifestation-rate of which (some 30%) may he 
influenced to some extent by environmental and exoge- 
nous factors, including physical illness. In late para- 
phrenia, with a roughly similar pattern of physical 
illness, the total picture is yet very different. Sensory 
defects almost certainly make some contribution. And 
this group also contains many individuals isolated by 
spinsterhood, bereavement, or life-long eccentricity or 


suspiciousness, from their fellows. But since the clinical , 


picture often resembles schizophrenia there may be other, 
more specific, factors at present unidentified. In arterio- 
sclerotic psychosis the specific factor is the occlusion of 
cerebral blood-vessels, with cardiac and renal disease as 
important accessories. Finally, in senile psychosis, cere- 
bral atrophy with abundant plaques and neuro-fibrillary 
changes are generally regarded as the fundamental cause. 
But there is need for much further investigation into the 
cerebral'and metabolic changes accompanying psychosis 
in the elderly, and for adequate correlation of these 
changes with the clinical picture. 


Differential Mortality 

Of the two groups with the highest mortality, the senile 
psychoses show the lowest prevalence of physical ill- 
nesses; while the arteriosclerotic psychoses show a 
lower prevalence than acute confusion, which has a far 
more favourable outcome. The differences in pattern of 
outcome between the five groups are largely independent 
of age—anyhow for periods of observation of 2-3 years. 
There were striking differences in mortality within each 
of the age-groups 60-69 years, 70-79, and 80 and over. 
Thus, among patients aged 80 and over, senile psychotics 
had almost three times the mortality of cases with 
affective disorder for equivalent follow-up periods 
(ranging from 1 to 3 years). Hence cerebral degeneration 
emerges as the most potent cause of mortality in the 
cases studied ; and this is independent of any contribution 
by cerebral catastrophe, not only in senile psychosis but 
also to a large extent in psychoses with cerebrovascular 
disease. 

This observation may be of some general biological 
interest. Senescence may be most objectively defined as 
‘*that change in bodily faculties and sensibilities and 
energies which. accompanies ageing and which renders 
the individual progressively more likely to die from 
accidental causes of random incidence ’’ (Medawar 1952). 
It is determined by innate or natural factors as well as 
the cumulative effects of wear and tear. Very little is 
known about the structural or functional changes under- 
lying innate factors in man. But it may be not without 
relevance that in senile psychosis—a disorder often 
regarded as a caricature of ‘‘ normal ’’ senescence—brain 
atrophy not easily recognisable at necropsy carries such a 
high mortality, though the associated extracerebral 
disease is usually trivial. Biologists have long emphasised 
the converse relationship in organs and organisms between 
growth and ageing, and, since the cell population of the 
central nervous system is incapable of division, its 
viability may prove to be a determinant of innate ageing. 

The factor apparently next in importance to brain 
atrophy in causing death is physical illness, whose high 
prevalence among acute confusions doubtless accounts 
for a large part of the difference in mortality between the 
confusional and affective groups. Within the confusional 
group, however, neither age nor physical illness adequately 
explained the dichotomous pattern of outcome in death 
or discharge from hospital except that cardiac diseases 
were usually fatal. 

These two groups of cases with confusion are easily 
recognised soon after admission. ‘Those who will recover 
have usually begun to clear by the time they enter 
hospital, and intermittent contact is possible with them 
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within hours or days of admission. Those who are still 
out of touch with their environment for 10-14 days after 
admission tend to die. In many such cases there is no 
obvious reason why this should be so; and acute con- 
fusion should be treated as a medical emergency calling 
for detailed physical assessment with particular attention 
to possible cardiac failure or dysrhythmia, which are so 
commonly associated. 

We may conclude that mental clouding associated with 
physical illness is of serious import in patients admitted 
to mental hospital. Nevertheless, psychiatric interest 
should centre on the fact that the psychosis is potentially 
reversible ; improved methods of treatment may decrease 
the number of deaths without increasing the number 
of patients likely to become permanent inpatients. 

In psychiatric disorders of old age as a whole, the 
frequent association of mental with physical illness 
needing urgent attention should be borne in mind. 
Treatment of the physical disorder will always improve 
the patient’s chances of leaving hospital. 


Summary 


The prevalence of extracerebral physical disease among 
psychiatric inpatients aged 60 and over, and its con- 
tribution to the natural history of each of the five main 
clinical groups found at this period (the senile, arterio- 
sclerotic, and acute confusional psychoses ; the affective 
disorders ; and the paraphrenias) have been investigated. 
The following conclusions are drawn : 


1. In senile psychosis, the progressive deterioration and 
high mortality are due to cerebral degeneration, and 
physical illness is intercurrent or secondary. 

2. In the acute confusional states, physical illness is ‘of 
major importance in determining both the onset of the 
psychotic symptoms and the characteristic pattern of 
outcome (death or discharge within a few months). But 
it is necessary to postulate an additional factor, such as 
deficient homeceostasis, to account for the abnormal 
vulnerability to physical stress shown by this group. The 
cerebral disturbance is potentially reversible, and cerebral 
degeneration is absent. Both in this condition and in 
arteriosclerotic psychosis there is a high prevalence of 
cardiac and renal disease. 

8. Arteriosclerotic psychosis appears to be _inter- 
mediate, in respect of the part played by physical 
disease, between the senile and acute confusional groups. 
It is suggested that the typical confusional episodes are 
due, in part at least, to extracerebral disease, which also 
contributes towards the high mortality. But as in senile 
psythosis—the other condition’ with a poor outcome— 
cerebral degeneration is the major cause of the poor 
outcome. 


! 

4. In affective psychosis, where cerebral degeneration 
is absent and the prognosis is good, such mortality as 
occurs is almost wholly due to specific physical disease. 
There is evidence that physical illness is an important 
cause of affective breakdown when this develops late in 
life for the first time. 

5. The part played by physical illness in paraphrenia 
requires further study—particularly the réle of sensory 
defects which are found in severe form in 30% of cases. 
Death results usually from specific physical disease, 
rather than the ill-defined causes characteristic of the 
psychoses with cerebral degeneration. 

6. In all diagnostic groups (except paraphrenia) 
physical morbidity is commoner among males—a fact 
reflected in the higher mortality of males. Thus the link 
between physical illness and psychiatric breakdown seems 
to be especially close among elderly males. 

7. Specific physical illness is the usual cause of death 
in the conditions where cerebral degeneration plays little 
or no part. But cerebral degeneration emerges as the 
most potent cause of death in mental disorder of old age. 

8. Investigations in the circulatory, metabolic, and 
neuropathological functions in the psychoses of old age 
are urgently needed. Meanwhile it is suggested that full 
physical assessment and appropriate treatment are of 
particular importance in those cases presenting with 


episodes of confusion, or with affective disturbance arising 
for the first time late in life. 
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EFFECTS OF INHALATION OF 
SULPHUR DIOXIDE ON RESPIRATION 
AND PULSE-RATE IN NORMAL SUBJECTS 


Patrick J. LAWTHER 
M.B. Lond., M.R.C.P. 


COOPER AND COVENTSON RESEARCH SCHOLAR, MEDICAL 
PROFESSORIAL UNIT, ST. BARTHOLOMEW’S HOSPITAL, LONDON 


Amdur, Melvin, and Drinker (1953) found that the 
inhalation of sulphur dioxide in low concentrations 
(1-8 p.p.m.) produced consistent changes in respiration 
and pulse-rate. Breathing became shailower and more 
rapid, and the pulse-rate increased. These changes were 
observed in fourteen normal subjects but were not seen 
in two boiler-tenders who were habitually exposed to high 
concentrations of the gas. 

As these results seemed to be relevant to the problem 
of air pollution in London fog, it was decided to examine 
the effects of sulphur dioxide on the work of breathing, 
determined: by analysis of simultaneous pneumotacho- 
graph and, csophageal pressure tracings (Mcllroy, 
Marshall, and Christie 1954). Initial experiments using 
virtually the same technique as that of Amdur et al. 
not only failed to reveal any change in the work of 
breathing but the expected alterations in respiratory rate 
and depth were not observed. To investigate the matter 
more fully experiments under rigorously controlled 
conditions were planned. 

Possible reasons for our initial failure to confirm the 
findings of Amdur et al. were considered : 


(1) The Boston experiments each lasted thirty minutes, 
divided into three ten-minute periods. In the first period the: 
subject breathed air alone. Sulphur dioxide was then intro- 
duced into the air-stream for ten minuteés;‘and this period 
was followed by a further ten minutes during which the subject. 
again breathed air. Pulse-rate, respiratory. rate, and tidal 
volume were recorded every two minutes. No experiments 
were reported in which the subject was given air alone to 
breathe during the middle ‘‘ exposure ” period. The possibility 
that the changes attributed to sulphur dioxide might in fact. 
have been due to psychological reaction to the experiment. 
could not therefore be ruled out. 

(2) Similarly, the changes observed could have been due to 
the subject’s unfamiliarity with the procedure, in which case 
the effects might, have become less in subsequent experiniénts 
on any one subject. This possibility had to be considered. 

(3) Although it was stated that the gas was inhaled through 
a face-mask, it is not known whether mouth breathing or nose 
breathing was practised. This point might have been of 
considerable relevance since it is possible that the mere 
detection of an unfamiliar smell could alter the respiratory 
pattern and increase the pulse-rate. 
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(4) The possibility had to be considered that Londoners 
might be “immune ”’ to the effects of low concentrations of 
sulphur dioxide, as were the workmen reported by Amdur 
et al. The levels of atmospheric sulphur dioxide in Boston are 
roughly the same as those in London, but little is known of the 
prevalence of other irritant pollutants in the two cities. 

(5) Amdur et al. used 1% mixtures of sulphur dioxide in 
air, compressed in steel cylinders and bled into the main air- 
stream from which the subjects breathed. They stated that 
the sulphur-dioxide concentrations were checked by the 
method of Thomas and Abersold (1929). This is a conducti- 
metric method in which measurement is made after conversion 
of the sulphur dioxide to sulphuric acid. It would fail to 
differentiate between sulphur dioxide and any sulphuric or 
other acid which might have been present as a contaminant, 
and therefore the possibility that their subjects were breathing 
some irritant apart from sulphur dioxide had to be considered. 
In a personal communication, however, Dr. Amdur stated 
that methods of analysis specific for sulphur dioxide had 
also been used and therefore this possibility did not exist in 


fact. 
Methods 


The first four possibilities mentioned above were taken 
into account in the design of our investigation. 

Each subject took part in at least three experiments 
each comprising three ten-minute periods. During the 
‘* exposure ’’ periods they were given to breathe 0 p.p.m. 
(a “ blank’’), 5 p.p.m., and 10 p.p.m. sulphur-dioxide 
mixtures ; hence one exposure was a true control. (In 
addition six subjects were given 20 p.p.m. sulphur 
dioxide ; this group is discussed separately below.) 

To obviate possible effects of apprehension in the 
subject, which might be expected to decrease in sub- 
sequent experiments, the order in which the various 
concentrations of gas were exhibited was determined by 
reference to a table of random numbers. 

In the experiments which prompted this investigation 
the gas was inhaled through a mouth-piece. This 
procedure is technically preferable to inhalation through 
a face-mask because there is no tendency to leakage, and 
the subject is given no alternative route for breathing. 

To test the hypothesis that the effects reported by 
Amdur et al. were mediated through the hose, a group 
of subjects underwent a duplicate series of experiments 
in which they inhaled the gas mixture both from a 
mouth-piece and then through the nose from a close-fitting 
anesthetic face-mask. 

To examine the possibility that London dwellers might 
be “‘immune’”’ from the reported effects of sulphur 
dioxide by virtue of their continuous exposure to 
relatively high degrees of atmospheric pollution, the 
apparatus was taken to a rural site, and experiments 
were made on country dwellers. By the courtesy of the 
Director of the East Malling Horticultural Research 
Station, facilities were granted to subject to the procedure 
a@ group of 6 volunteers from his scientific staff. This 
establishment is situated in rural Kent, 30 miles south- 
east of London, and the volunteers had all lived nearby 
for at least two years before the investigation. 

All the subjects in this investigation were healthy 
adult males between the ages of 21 and 40. None had 
any history of respiratory or cardiac disease, and all 
were without clinical signs of bronchospasm before the 
experiments. 

The experiments were arranged in groups in which 6 
subjects breathed the three gas mixtures : 

Group A: Barts, mouth-breathing. 
Group B: Barts, mouth-breathing. 
Group C: Barts, nose-breat '. 

Group D: rural, mouth-brea ° 

Groups B and C comprised the same 6 subjects, who 
took part in both nose-breathing and mouth-breathing 
experiments. This scheme involved the performance of 
72 experiments on 18 subjects. 

The apparatus was essentially the same as that used 
by Amdur et al., and is illustrated diagrammatically in 
fig. 1. The subjects breathed through a valve assembly 
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Fig. |—Diagram of apparatus. 


from an open circuit through which air was blown at 
100 litres per minute. By turning a three-way tap 
expired air could be collected in a spirometer and its 
volume determined. A pneumotachograph was not 
included in the circuit, because its dead space might have 
affected the breathing of the subjects. 

Sulphur dioxide from a ‘‘ siphon” was diluted with 
air in a gas burette, the degree of dilution being calculated 
so that, when the mixture was displaced by mercury at a 
constant rate and bled into the main air-stream, known 
concentrations of the gas resulted. To check the con- 
centrations of sulphur dioxide so produced, the mixtures 
were aspirated through hydrogen peroxide at pH 4-5, 
and the resultant sulphuric acid determined by titration 
with N/250 borax. 

Subjects were told that at some time during the 
experiments they might or might not be given weak 
sulphur dioxide to breathe. They were instructed to 
signal if they detected the gas, and to signal again when 
they thought its administration had been discontinued. 
After the experiment they were asked to comment on 
the experience, and their remarks were noted. They were 
told to make themselves comfortable and to breathe 
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PULSE-RATE -48 -95 
RESP.-RATE +143 — 21-4 
TIDAL VOLUME -18:0 -38 
Fig. 2—Results of a ‘‘control” experiment. (Dotted lines represent 
mean values.) 
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MEAN PERCENTAGE CHANGES FROM BASAL VALUES IN ALL GROUPS AT DIFFERENT G@AS CONCENTRATIONS 





























Le | Pulse-rate: Respiratory rate Tidal volume 
Group i § ; ; 
Te 1 8 10 | 20° 0 5 10 20* 0 5 10 20° 
A, Barts mouth gE | -1:5 | +05 | -11 | .. [+134 | +88] +29! ... |-122 | -o6 | +0-4 : 
R |, -21 | -03 | -23 | ° | 45:3 | +44 | -20) 22 | -54 | -37 | +28] 2. 
B, Barts mouth E | +40 | -0-7 | +2-2 | +4-7 | -1-3 | +2-8 | -4-3 | +52 | -O9 | -8:5 | +48 | +04 
R | +57 | -01 | +4-6 ! 44-3 | -6-9 | 41-2 | -5-4 | +48 | 41-3 |-120-0 | +74 | +33 
C, Barts nose .. E | -0-5 + -34| 00 41-9 | -51 | -0-5 —3-2 | +35 | +1-4 
R | -1:3 | -1-6 | +0-3 +46 | —9-0 | -6-8 -1-2 | +9-0 | +09 
D, rural mouth Ez | -05 | +03 |] +63 —6-4 | -20 | -o8 [ 0-0 | —3-2 | 41-2 
R | -25 | -1-7 | +42 41-5 | +14 | -22 -0-9 |-13-7 | —0-6 
A+B+D BE | +0-7 | +01 | +2-4 +1-9 | +29 | -0-7 | 4a | —a-a | +24 
R | +04 | —0-7 | +2-2 0-0 | 42-4 | —3-2 | -16 | -91 | +29 
A+B+C+D .. E | +0-4 | -0-8 | +1-8 +19 | +0-9 | -2:8 | -a1 | -2-2 | +20 
R 0-0 | —0-9 | 41-7 +11 | —05 | —4-1 | 2-5 | —4-6 | +25 
! 


























* These values relate to experiments made on 4 subjects from group B and 2 subjects from group 


E, exposure. 


naturally. Five minutes were allowed for the subjects to 
settle down and get used to the apparatus before the 
half-hour experiment proper was begun. At the tenth 
minute the gas mixture was bled into the air-stream until 
the twentieth minute, when it was stopped. At two- 
minute intervals their expired air was switched into a 
spirometer, ten exhalations being collected at a time and 
tracings taken on a moving drum. Their pulse-rate was 
noted at the same time. 


Results 


Respiratory rates and tidal volumes at two-minute 
intervals were measured from the spirometer tracings in 
each experiment. The values obtained were the means 
of the 10 exhalations collected. Pulse-rates were 
measured at the wrist. The data from one experiment 
are shown in fig. 2. For each of the three periods 
(‘* basal,”’ “‘ exposure,’’ and ‘‘ recovery ’’) the means of 
four tidal volumes, respiratory rates, and pulse-rates 
were calculated* (readings at 0, 10, 20, and 30 minutes 
after the start of the experiment were discounted). 
The mean values in the first period were considered as 
basal, and the percentage changes from them were 
calculated in the two subsequent periods. In each group 
at each gas concentration the mean values of these 
changes (see table) and their respective standard errors 
were calculated. 

Examination of individual results in all the groups 
shows no consistent change, and no subject showed the 
triad of effects reported by Amdur et al. The variations 
observed are apparently random. 

If all the groups are considered together, the changes 
in pulse-rate, respiratory rate, and tidal volume, observed 
during and after the inhalation of 5 or 10 p.p.m., are very 
small. Changes observed during the corresponding periods 
in control experiments are of a similar order. There is 
no regular variation with gas concentration. Results 
are consistent with a hypothesis of no change in the 
quantities measured during ‘‘ exposure ’’ and “‘ recovery ”’ 
periods, compared with ‘“* basal’’ values at any of the 
concentrations 0 p.p.m. (control), 5 p.p.m., and 10 p.p.m. 
of sulphur dioxide. Differences between the results in 
the nose-breathing and mouth-breathing groups and 
between those in town and country groups are not 
significant at the 5% level. 

One subject originally included in the series could not 
complete the experiment in which he was given 10 p.p.m. 
to breathe, because he developed considerable broncho- 
spasm. There was no apparent effect with 5 p.p.m. Since 
the investigation was designed to examine the effects of 





* Multigraphed copies of the protocols of these experiments 
may be had from the office of THz Lancet, 7, Adam 
Street, Adelphi, London, W.C.2. 
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R, recovery. 


inhalation of the gas on respiratory rate, tidal volume, 
and pulse-rate, and the subject could not proceed with 
the experiment in which these values could properly be 
observed, another subject was substituted for him in the 
schedule. 

None of the other subjects developed clinical signs of 
bronchospasm, nor were any distressed by the gas. Most 
subjects detected the gas, some coughed or reported 
irritation with the higher concentration, and a few 
signalled that they detected the gas when none was being 
given. 

On the completion of these tests 6 volunteers who had 
taken part in them were given 20 p.p.m. Again no 
consistent effects on the values measured were noted.* 
All the subjects found the gas irritant. 

Another experiment, outside the scheme, was made 
on a physiologist, who told us that in the past sulphur 
dioxide ‘‘ made his chest feel tight.’’ He asked out of. 
interest to be submitted to the standard procedure using 
10 p.p.m. In the third minute of exposure he developed 
clinical signs of severe bronchospasm, which persisted for 
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considerable discomfort but completed the trial, whose 
results are shown in fig. It will be seen that his 
respiratory rate and tidal volume increased considerably, 
though the significance of this change cannot be assessed. 
The effects of sulphur dioxide on his respiratory resistance, 
and on that of the other case who developed broncho- 

spasm, will be reported later. 


Discussion 


We have been unable to confirm the findings of Amdur 
et al. (1953). In view of the fact that the investigation 
was designed to test certain hypotheses which, if true, 
may have accounted for the discrepancy between our 
initial results and theirs, it must be concluded that our 
failure to confirm their results cannot be due to the 
factors considered in the introductory discussion. It is 
considered likely that the consistent nature of the 
findings of Amdur et al. were due to chance in a small 
series of observations. 

The results reported here only indicate that the 
inhalation of sulphur dioxide produces no consistent 
change in respiratory rate, tidal volume, or pulse-rate. 
It should be realised, however, that susceptible individuals 
might react in a characteristic manner. 

We have found two persons in whom a clinically signifi- 
cant effect of the gas was the production of bronchospasm, 
and it is to the examination of this effect that attention 
must be directed. 

Summary d 

No consistent changes in the tidal volume, respiratory 
rate, or pulse-rate followed the inhalation for ten minutes 
of air containing 5 p.p.m. and 10 p.p.m. of sulphur 
dioxide by 18 people, of whom 6 lived in rural Kent. 
6 town dwellers inhaled the gas mixtures both from a 
mouth-piece and from a face-mask. The series consisted 
of 72 experiments. 

In an additional series no consistent changes were seen 
in 6 town dwellers, who inhaled 20 p.p.m. of sulphur 
dioxide by mouth. 

2 apparently healthy persons developed audible signs 
of bronchospasm during the inhalation of 10 p.p.m. of the 
gas. This effect is being studied. 

I am indebted to Prof. Ronald V. Christie for his encourage- 
ment and invaluable advice, to Mr. R. E. Waller for his help 
with the statistics, to all the volunteers, and to the Director and 
staff of the East Malling Horticultural Research Establishment 
for their hospitality. 
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VESICO-C@LOMIC DRAINAGE 
FOR THE RELIEF OF ASCITES 


DesMonD MULVANY 
M.S. Loud., F.R.C.S., F.R.C.P.I. 


SURGEON TO THE HOSPITAL OF SS. JOHN AND ELIZABETH, 
LONDON, AND TO THE WILSON HOSPITAL, MITCHAM 


Ascites always causes discomfort due to the pressure 
of the fluid in the abdominal cavity. This can be relieved 
by tapping, but very often the tapping has to be repeated 
frequently, and it is usually left until the patient is in 
considerable distress. 

By the operation described here the ascitic fluid is 
enabled to drain into the urinary bladder from which 
it is voided per urethram. The patients so far treated 
in this way have all benefited considerably, though 
sooner or later they are likely to succumb to the disease 
that caused their ascites. In 7 cases this was carcinoma- 
tosis peritonei, in 2 cases cirrhosis of the liver, and 1 
ease “ acute yellow atrophy.’’ The length of survival 


in these 10 cases has so far ranged from seven days to 


nine months. An llth patient, with carcinomatos:s. 
is ambulant and has not required any further tappin: 
since her operation twelve weeks ago. 


Technique 


Paracentesis is done on the operating-table to relieve 
any undue pressure. Next the bladder is distended witl 
fluid and- the peritoneal cavity opened, usually through 
a midline subumbilical incision extended downward: 
over the distended bladder. The peritoneum is incised 
the diagnosis confirmed, and all fluid sucked away from 
the abdominal cavity. A long plastic whistle-tip catheter 
of the ‘ Neoplex’ type and 22 F.c. is then anchored to 
the peritoneum of the anterior abdominal wall and 
passed into the right flank. It should lie snugly against 
the abdominal wall to prevent prolapse of the small 
bowel between it and the peritoneum. Nylon and silk 
are probably the most suitable materials for suturing. 
Two or three apertures are cut in the catheter to provide 
for additional drainage, but it is important that these 
apertures should not extend further down than the upper 
third of the catheter. The lower end of the catheter is 
then passed through a tiny hole in the lowermost portion 
of the anterior peritoneum where it is adherent to the 
vault of the bladder. There seems to be less chance of 
a subsequent leak through the wound with this procedure 
than when the catheter is passed through the lower 
portion of the peritoneal incision. The latter is closed, 
and the bladder is then opened close to the point of 
emergence of the catheter, which is directed downwards 
through the vault for 1'/, inches. It is important that 
the vesical end of the catheter should not be too long ; 
for, if it is, it will abut on to the floor of the bladder and 
possibly become obstructed. For the same reason it is 
also useful to have at least one further eye cut in the 
catheter, so that drainage can continue if this happens. 
The catheter is anchored in the bladder by a catgut 
stitch, the bladder is stitched to the sheath of the rectus, 
and the whole incision is then closed. 

A self-retaining catheter is passed into the bladder 
for ten days, and drainage is continued into the bottle 
at the side of the bed. 


Anticipated Difficulties 


Reflux of Urine—As no untoward symptoms have 
developed in these cases, there seems to be no reflux 
of urine from the bladder into the peritoneal cavity. 
This may be partly because the ascitic fluid is always 
flowing in the opposite direction, and the bladder is 
emptied as soon as it begins to be distended. Cysto- 
graphy was used to ascertain whether it was possible to 
cause a spill-over and gave a negative result. The cysto- 
gram was done without anesthesia, and the distension 
of the bladder was too painful to allow the intravesical 
pressure to rise sufficiently to cause a spill-over. A 
spill-over is further obviated by the fact that there are 
no eyes in the intraperitoneal portion of the catheter, 
except in its distal third. 

Blockage of Catheter—The fact that the catheter was 
never blocked is proved by (1) the constant presence of 
albumin in every daily specimen ; (2) the greatly increased 
output of the bladder; and (3) the absence of any need 
to tap again. When a pint of 5% glucose solution was 
dripped. into the peritoneal cavity slowly, glucose was 
recovered in the fluid draining from the bladder. (At 
no time was sugar ever recovered in the urine before this 
procedure, and the blood-sugar levels before and after 
it were 110 and 140 mg. per 100 ml. respectively.) The 
increase in the output of the bladder and in the protein 
content of the fluid voided are shown by the following 


figures obtained in one of the cases : 
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verege daily output for Seg pd weeks tollowing operation : 
90 oz., 60 oz., 90 oz., and 80 o 
so rage daily consumption of fiuid before and after operation : 
os. 











Tor 


Th 


blad 
muc 
Psea 
plas 
of ¢ 
any 
thon 
fluic 


{1) 

ane 
surs 
the 


sho 











THE LANCET] 


ORIGINAL ARTICLES 


[ocr. 8, 1955 749 





Total volume excreted in 24 hr. 


Protein 
1995 ml. 75 mg. per 100 ml. = 1-49 g. total 
3145 ml 0 mg. 100 ml. = 1-26 g. total 
2440 ml 100 mg. per 100 ml. = 2-44 g. total 
1460 ml 60 mg. per 100 ml. = 0-88 g. total 
2575 ml. 40 mg. per 100 ml. = 1-03 g. total 


Irritation of Bladder.—Cystoscopy on these patients 
some weeks later has usually shown a normal vault to the 
bladder, but there has been evidence of thickening of the 
mucosa of the base. On two occasions culture produced 
Pseudomonas pyocyanea, possibly introduced by the 
plastic catheter. In no case, however, were the symptoms 
of cystitis sufficient to cause real discomfort ; nor was 
any implantation of carcinoma into the bladder found, 
though cancer cells were sometimes recovered in the 
fluid draining from the bladder. 


Conclusions 


These results suggest that this operation is well worth 
while in patients who are reasonably fit and likely to 
live for some time. It is not recommended for those 
who are poor operation risks. No tapping is required, 
and abdominal distress due to the pressure of ascitic 
fluid is obviated. There is, of course, frequency of 
micturition, but this slight discomfort is of no significance 
compared with the patient’s previous distress. Further- 
more the permanent removal of this pressure breaks the 
vicious circle by relieving the pressure on the portal 
circulation and thereby may lessen the formation of the 
ascitic fluid. In the same way this loss of ascitic fluid 
could possibly slow up growth of the intraperitoneal 
deposits of carcinoma by depriving them of the fluid 
on which their metabolism depends. Some protein is 
bound to be lost but no more than in the untapped 
patient, who has already lost it into the peritoneal 
cavity. Any anemia and hypoprotinemia in these 
patients should be corrected before operation. 


STAPHYLOCOCCAL ENTERITIS 
TWO ASSOCIATED FATAL CASES 


A. 8. Topp P. O. D. Hoprs 
M.B. Durh. F.I.M.L.T. 


From the Department of Pathology, Dryburn Hospital, Durham 


WE report these two cases of staphylococcal enteritis 
(1) because this disease is of current interest and import- 
ance; (2) because the two cases occurred in the same 
surgical ward, within a week, and were infections by 
the same strain of organism ; and (3) because a small 
survey of the staphylococcal population of the ward 
showed that this same strain was widely distributed. 


Case-reports 

Case 1.—A man, aged 59, was admitted on Jan. 13, 1955, 
to a surgical ward for gastrectomy. He had a peptic ulcer 
which had bled several times. On Jan. 17 a preoperative 
eourse of penicillin 2 mega-units daily and streptomycin 1 g. 
daily, both by injection, was begun. On Jan. 18 partial 
gastrectomy was successfully: performed. The patient wes 
now started on a course of penicillin 2 mega-units and 
streptomycin 8 g. daily by mouth. 

Enteritis —Apart from a persistent pyrexia of about 100°F, 
postoperative progress was satisfactory until Jan. 21, when 
the patient woke in the morning with severe diarrhea, 
described as “ grey fluid draining per rectum.” The diarrhea 
continued throughout the day, and in the evening intra- 
venous infusion was begun. Overnight the rectal fluid became 
yellow, and next day (Jan. 22) shreds of membranous material 
and casts 3 cm. long of the small bowel were seen in the stools. 
Bacteriological examination of the stools showed that gram- 
positive cocci had taken the place of the usual bowel flora. 

On the third day the patient looked slightly better. Culture 
of a stool produced a profuse growth of Staphylococcus pyogenes 
sensitive to chloramphenicol, bacitracin, and erythromycin, 
but insensitive to penicillin, streptomycin, chlortetracycline 
{aureomycin), oxytetracycline (terramycin), and tetracycline. 
In view of this the patient was started on a course of oral and 
intravenous chloramphenicol, but he passed into coma 


towards evening and he died in the small hours of Jan. 24, 
the fourth day of the illness. 

Necropsy findings.—Bilateral basal bronchopneumonia was 
found, and the peritoneal cavity contained a small clear 
effusion. The partial gastrectomy had healed satisfactorily ; 
the mucosa was congested but otherwise normal, The 
duodenum and small bowel were dilated, their serosal surface 
being smooth and salmon-pink. The small bowel contained 
yellowish fluid in which floated shreds of membrane, Similar 
shreds adhered in a few places to the mucosa, which was 
unnaturally smooth. Almost the whole of the small bowel 
appeared denuded of the superficial layers of mucosa. The 
muscular walls did not appear cedematous or inflamed. The 
large bowel contained an inspissated mass of the same yellow 
shreds, resembling caseous material. The colonic mucosa 
was normal. 

Histology.—The small bowel had a layer of fibrin on its 
mucosa, containing polymorphs and round cells, and partly 
separated, forming a pseudomembrane. The mucosa was 
denuded of its villi, and both mucous and submucous coats 
contained a mixed infiltrate of round cells and polymorphs. 
ar muscular and serous coats showed little congestion or 
cdema. 


Case 2.—A man, aged 51, had been treated at home for 
several weeks for a condition labelled Behget’s type of erythema 
multiforme. Unknown amounts of chloramphenicol and 
chlortetracycline had been given locally and systemically. 
He was admitted to the same ward as case 1 on Jan. .19, two 
days before the onset of enteritis in case 1. A course of 
oxytetracycline 2 g. a day by mouth was begun. At this time 
the principal lesions were on his penis and in his mouth, both 
being ulcerated. The lesions improved rapidly on this treat- 
ment, and he remained well until Jan. 26, two days after the 
death. of case 1. 

Enteritis ——On Jan. 26 he woke with a sore throat and 
diarrhea. His temperature was 100°F and pulse-rate 100. 
His stools were very loose and consisted largely of mucus and 
shreds of membrane. A smear of the stool showed a striking 
predominance of gram-positive cocci. The diarrhcea continued 
throughout the day. At 6 P.M. oxytetracycline was withheld 
and an intravenous drip was The patient vomited 
once or twice and complained of severe cold. His diarrhea 
continued throughout the night. 

Next day culture of the stools showed a profuse growth of 
Staph. pyogenes sensitive to chloramphenicol, bacitracin, and 
erythromycin and insensitive to penicillin, streptomyci 
chlortetracycline, oxytetracycline, and tetracycline. A mieal 
swab yielded a heavy growth of an organism of almost identical 
sensitivity. Chloramphenicol was again administered, but the 
patient died the same evening. 

Necropsy findings.—The only significant findings were in 
the small and large bowel and were identical with those in 
case 1. There were no lesions of skin, mouth, or penis. 


Bacteriology 

Methods 

For nasal swabs, brush plates, and the subculture of 
enriched stools blood-agar containing 1 unit of penicillin per 
ml. was used. Feces were enriched by overnight. culture in 
3-5 ml, of digest broth containing 10% of sodium chloride, 
and a teaspoonful of fat-free meat, which was autoclaved at 
15 lb. for twenty minutes and to which was added potassium 
tellurite to a final concentration of 1/10,000. 

Antibiotic sensitivity tests were by the method of Gould 
and Bowie (1952). Coagulase testing was done on slides and 
in tubes, reconstituted rabbit plasma being used in the tubes. 


The Cases ° 

In the two cases the staphylococci isolated from the 
feces were of the same phage-type (47/75/77). A nasal 
staphylococcus isolated from case 2 was of phage-type 
47/53/75/77 and differed from the other two strains 
by being slightly sensitive to aureomycin. 


The Ward 

After the death of case 2 the following further 
investigations were made : 

(1) A nasal swab was taken from all the patients and from 
9 out of the 13 members of medical and nursing staff. 

(2) A brush plate was taken from the top blanket of each 
occupied bed. 

(3) A stool was collected from each patient. 
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COAGULASE-POSITIVE PENICILLIN-RESISTANT STAPHYLOCOCCI 
ISOLATED FROM NOSES, BLANKETS, AND FACES AFTER DEATH 
OF CASE 2 
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T, phage and sensitivity ‘patterns typteal of lethal strain. 
P, phage pattern only same as that of lethal strain. 
8, sensitivity only typical. 
C, other coagulase-positive staphylococci. 
* Beds occupied by cases 1 and 2. 
. Tested and found negative for staphylococci. 
Of 13 members of the staff 9 were tested, and the typical 
organism was found in 1 swab only. 
The phage pattern of the similar strains was 47/75/77 with 
one factor more or less. 


7 patients and 1 member of the staff were found to be 
infected by penicillin-resistant coagulase-positive staphy- 
lococci. From these persons (or from their feces or 
blankets) 17 separate isolations were made. Of these 
17 organisms, 7 strains were of the same phage-type and 
the same sensitivity pattern as the lethal organism. 
5 further strains had the same phage pattern but were 
more sensitive to antibiotics. 2 further strains had-great 
resistance to antibiotics but were of a different phage-type. 
The remaining 3 strains were of an atypical phage-type 
and were amenable to all the above-mentioned antibiotics 
but penicillin. The member of the staff carried the 
lethal strain. 

The distribution of these different groups of staphylo- 
cocci is shown in the accompanying table. Apart from 
case 2, none of the patients had a history of antibiotic 
therapy likely to predispose to carriage of a resistant 
organism. 

Discussion 


The réle of antibiotic treatment and resistant staphylo- 
cocci in the causation of pseudomembranous enteritis is 
now firmly established : many cases have been described 
(e.g., Fowler 1955) and last year the subject was reviewed 
comprehensively (Lancet 1954). Apparently the antibiotic 
must fulfil three conditions before it can cause enteritis : 
(1) it must be ineffective against the infecting staphylo- 
coccus ; (2) it must be lethal to the normal flora of the 
gut; and (3) it must be given by mouth. These con- 
ditions are fulfilled when patients are treated with 
broad-spectrum antibiotics (or combined penicillin and 
streptomycin) in wards heavily infected with. staphylo- 
cocci. They were fulfilled in the present cases, both 
patients probably being infected from a common reservoir 

in the ward. Case 1 was additionally vulnerable because 
= had lost the acid-secreting portion of his stomach. 

Patients treated with broad-spectrum antibiotics run 
the same risk of infection as those with burns and 
open wounds. 

Erythromycin appears to be the main weapon against 
the infection—once it has occurred. Prophylaxis should 
include such measures as daily examination of the stools, 
including gram smear; culture of stools in non-urgent 
cases for antibiotic therapy ; and possibly the inclusion 
in the diet of material containing liver tetracycline- 
resistant lactobacilli to limit bowel sterilisation. Once 
the disease is established, recovery is exceptional. 
In case 2 death took place thirty-six hours from the 
onset. 


Summary 


Two cases of staphylococcal pseudomembranous 
enteritis infected from a common.source are reported. 


A brief bacteriological survey of the ward showed heavy 
contamination by the strain responsible. 

The causation and prevention of this disease «13 
discussed. 

We wish to thank Dr. E. H. Gillespie, of the Public Heath 
Laboratory at Sheffield, for the phage-typing, his interpret:- 
tion thereof, and his advice; Dr. J. E. Ennis, consultant 
pathologist, Dryburn Hospital, for advice and encouraye- 
ment ; Dr. C, F. W. de Saram and Mr. R. Petticrew for 
access to their cae and permission to publish the cases. 
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PULMONARY DISEASE SIMULATING 
TUBERCULOSIS AND CAUSED BY 
CHROMOGENIC ACID-FAST BACILLI 


R. Dovatas Youne 
M.B. Edin., M.R.C.P.E. 


ASSISTANT CHEST PHYSICIAN, BEDFORD GENERAL HOSPITAL’ 
AND CHEST CLINIC 


THERE are many varieties of acid-fast bacilli, the most 
important being Mycobacterium tuberculosis. Some 
varieties are characterised by their ability to produce 
yellow or orange pigment when grown on certain media, 
and interest has recently been aroused in the patho- 
genicity of such ‘‘ chromogenic acid-fast bacilli.” Hall 
and Erlandson (1955) have collected from the literature 
eleven cases of pulmonary disease in which these bacilli 
were considered to be the cause. 

Because this condition can easily be misdiagnosed 
as tuberculosis and treated among open cases with the 
risk of added infection, I am reporting the following 
additional case. 

Case-report 

A woman, aged 31, was seen on Jan. 5, 1954, with a history 
of hemoptysis. This had occurred first in the previous May, 
and had recurred in December after a normal confinement. 
She had a slight productive cough but no lassitude or chest 
pain. The only significant previous history was measles in 
childhood, a few attacks of bronchitis, and gingivitis with 
pyorrhea for -the last eleven years. Early in 1953 she had 
teeth extracted under general anzsthesia, but no subsequent 
incident suggested a pulmonary abscess. 

She was well nourished and afebrile, with no lymphadeno- 
pathy or finger clubbing. The only abnormality found was 
gingivitis with dental caries. Radiography of her chest showed 
@ cavity in the right upper zone, with a little nodular infiltra- 
tion below it and similar nodulation below the left clavicle. 
A blood-count was nermal, and her erythrocyte-sedimenta- 
tion rate 35 mm. in 1 hour (Westergren). A specimen of 
sputum was reported on Jan. 11 to contain acid-fast bacilli 
on direct smear, and the patient was admitted to hospital 
with a diagnosis of pulmonary tuberculosis. 


Treatment and Progress 

Within two weeks culture of the organisms was reported 
to be atypical for tubercle bacilli. As the sputum contained 
a mixed growth, with Haemophilus influenze predominating, 
the patient was given a course of penicillin 1 mega-unit 
daily for ten days. This had no effect on the radiological 
appearances. Bronchoscopy revealed only a little muco- 
purulent secretion in the posterior segmental bronchus of 
the right upper lobe. 

Between Jan. 11 and March 5 seventeen specimens of 
sputum and two laryngeal swabs were examined: all were 
found to contain acid-fact bacilli on direct examination and 
all produced a wth of chromogenic acid-fast bacilli on 
Léwenstein’s medium. No tubercle bacilli were ever isolated 
from the sputum or the urine, and no acid-fast bacilli of any 
type from the gums. Three pooled specimens of sputum were 
treated and inoculated intramuscularly into two guineapigs, 
which, when killed ten weeks later, gave no evidence of 
infection. with tubercle bacilli. 
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By this time the patient’s three children, all under 6 years 
of age, had been found to have normal chests on radiography 
and to be negative to the multipuncture tuberculin test. 

She was treated empirically with streptomycin 1 g., 

inosalicylic acid 16 g., and isoniazid 200 mg. daily from 
Feb. 17 to March 29. Her sputum contained the same acid- 
fast bacilli on direct examination throughout February and 
eatly March; thereafter her sputum became negative, even 
on culture, and gradually disappeared. Her general condition 
improved a little, but her chest radiographs showed no change. 
She was discharged home on April 16, gradually mobilised, 
and was kept under observation at the clinic. On June 21, 
however, a laryngeal swab was again positive on culture, the 
organism being as before, It was decided that resection was 
indicated, and on Aug. 24, 1954, a right upper lobectomy was 
performed by Mr. C. W. James at Harefield Hospital, followed 
two weeks later by a five-rib thoracoplasty. The operations 
were done under cover of streptomycin and isoniazid. 


Pathology 

The only organism that could be isolated from the operation 

imen was the same bacillus. The resected right upper 

lobe showed atelectatic apical and posterior segments contain- 
ing an irregular and fairly thick-walled cavity about 5-5 x 
25 cm. The subapical branch of the posterior bronchus could 
be traced to the cavity. Below the large cavity was a second 
mall slit-like cavity 2-0 x 0-5 cm. Medial to this the 
posterior bronchi were crowded and ectatic. The rest of the 
lobe was apparently free. 
Histology 

The cavity’s lining consisted mainly of vascular inflam- 
matory granulation tissue with an occasional foreign-body 
giant-cell, In the cavity lining there were patches resembling 
tuberculous granulation tissue, but the giant-cells were some- 
what atypical. Some acid-fast bacilli morphologically identical 
with those in the culture were seen in the cavity wall. The 
bronchus draining the cavity showed ulceration of the mucosa 
and much scarring of the mucosa and submucosa in places. 
Squamous metaplasia of the surface epithelium extended to 
the junction of the bronchus with the cavity. 
Postoperative History 

The patient was discharged home on Sept. 26, chemotherapy 
being discontinued two weeks later. All postoperative 
laryngeal swabs were negative. Ten months later the patient 
remained well and symptom-free. 


Bacteriology 


The morphology of the bacillus on direct smear was 
consistent with that of M. tuberculosis.. The first 
two specimens were in fact reported without comment 
as containing acid-fast bacilli. , 

Oulture.—The time for macroscopic growth to appear 
on Léwenstein-Jensen medium varied from two to four 
weeks. When first detected both colony structure and 
morphology were indistinguishable from those of M. 
tuberculosis. The organism was strongly acid-fast, and 
pigment production was not noteworthy. In addition 
it passed the usual cultural tests to detect non-tuber- 
culous mycobacteria—i.e., did not grow on egg media at 
room-temperature and did not grow on nutrient agar 
at 37°C in five days. There was, however, no ‘‘ cording ”’ 
in Dubos fluid medium and, after standing two to three 
days at room-temperature exposed to the light, an 
orange-yellow pigment developed. It was this latter 
fact which first indicated that the organism was not 
M. tuberculosis. 

The growth of the organism on first subculture on 
various media is summarised in the accompanying table. 

After two or three subcultures the organism grew 
profusely on all the media both at 37°C and at room- 
temperature. The morphology changed with age, showing 
pleomorphism: the bacilli were fatter ‘than tubercle 
bacilli, of various length, and showed extensive beading 
and barring. 

Pigment.—The formation of pigment appeared to 
depend on exposure to light rather than on temperature. 
Cultures grown at room-temperature exposed to the 
light produced orange-yellow colonies, whereas those 
grown at room-temperature in the dark developed no 


GROWTH ON DIFFERENT MEDIA 
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such pigment. The ‘effect of exposure to light while 
growing at 37°C was not investigated. 

The sensitivity of the organism to various chemo- 
therapeutic agents tested in liquid Dubos medium 
was determined with the following results : 

Tsonicotinic acid hydrazide : inhibited by 2-5 wg per ml. 

Streptomycin : inhibited by 2-0 ug. per ml. 

This represents resistance ratios of 64 and 16 respectively, 
compared with the standard M. tuberculosis strain of 


H37 Rv. 
Sodium p-aminosalicylate : not inhibited by 1000 As per ml. 
oO tracycline: not inhibited by 25-0 ug. per ml. 


Chloramphenicol: not inhibited by 25-0 ug. per ml, 
wee : inhibited on solid media containing 10-0 mg. per 


Pathogenicity 
The following tests were made : 


1 mg. moist weight of bacilli was injected into two guinea- 
pigs, one subcutaneously and the other intramuscularly. 
The one receiving a subcutaneous injection died eleven days 
later. The only abnormality found was a purulent local 
lesion in which acid-fast bacilli were present in large numbers. 
These were isolated on culture. There was no enlargement of 
the lymph-glands. The other guineapig was killed four and a 
half months after injection. There was no demonstrable 
tuberculin sensitivity two months after injection. No 
abnormality of any kind was seen post mortem. 

White mice injected intravenously with 0-01 ml. of a four- 
day ‘ Tween ’-albumin culture showed extensive disease of the 
lungs and kidneys, in which large numbers of acid-fast bacilli 
were present, when the mice were killed three’ months after 
injection. Others, which died of intercurrent disease, showed 
no lesions due to the acid-fast bacilli. 

Two Orkney voles were injected with 0-1 ml. of a four- 
day tween-albumin culture intraperitoneally. ese were 
killed three months later. The male showed enlargement 
of the mesenteric, renal, and portal lymph-glands, in which, 
however, no acid-fast bacilli were seen. The female showed 
much less disease: there was slight enlargement of the 
mesenteric glands, which contained moderate numbers of 
acid-fast bacilli. No lesions were seen in any of the organs. 


Discussion 


Since the end of last century chromogenic acid-fast 
bacilli have been cultivated from many different sources 
(Pinner 1935). Those associated with pulmonary disease 
have recently received close attention because their 
differentiation from tubercle bacilli is obviously important. 
True acid-fast saprophytes are easily identified by their 
ability to grow on egg media at room-temperature and 
by their lack of pathogenicity to laboratory animals. - 
Between these and tubercle bacilli lies a group of 
organisms, many of them chromogenic, which by their 
diversity defy accurate classification. Studies made by 
Tarshis and Frisch (1952), Buhler and Pollak (1953), and 
Timpe and Runyon (1954) suggest that a group of these 
organisms potentially pathogenic to man can be- dis- 
tinguished by their virulence to animals and by the 
following cultural characteristics : 

1) T can be isolated repeatedly from the ient 
ice yx pulmonary pcan BP ap ~~ resected discased 
tissue. 
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(2) They are not found in association with tubercle bacilli 
in the same patient. 

(3) They are pleomorphic, and the colonies produce pig- 
ment, which is usually buff or yellow though occasionally 
orange, only after a period of growth. In some cases the 
pigment forms after standing at room-temperature, in others 
on exposure to light. 

(4) No pellicle is formed in Dubos medium. 


Their virulence to laboratory animals differs from that 
of M. tuberculosis in the following respects : 

They are not virulent to guineapigs unless injected in 
massive doses—e.g., 25 mg. intraperitoneally, as advised by 
Tarshis and Frisch (1952), who found no virulent acid-fast 
saprophytes even at this dosage. The type of lesion produced 
by such a massive inoculum differs from that caused by 
tubercle bacilli in its serosal rather than parenchymal 
involvement, absence of tubercle formation, and frequent 


healing. 

Lesions are produced in rats and mice, but the amount of 
disease varies. The strain tested by Pollak and Buhler 
(1955) caused fatal disease in Syrian golden hamsters, an 
effect potentiated by the concurrent administration of corti- 
sone, which had little or no effect on injected guineapigs 
or rabbits. 


Cross-sensitisation experiments in guineapigs have 
shown that there may be an antigenic relation between 
some chromogenic strains and tubercle bacilli. This 
is not invariable, however, because the guineapigs in 
the present case were not sensitised to tuberculin, nor 
did the patient react to an antigen prepared from another 
strain of chromogenic bacilli kindly supplied by 
Dr. Middlebrook. Both in the present case and in one 
reported by Feldman et al. (1943) the close family 
contacts remained tuberculin-negative. 

The sensitivity of chromogenic bacilli to chemo- 
therapeutic agents varies, Collins (1953) finding most 
of the strains tested relatively resistant to strepto- 
mycin, and Penso (1949) had similar results with p-amino- 
salicylic acid. Though tests in the present case indicated 
relative insensitivity, after a month’s combined chemo- 
therapy the sputum became negative and later dis- 
appeared, although the cavity did not appear any 
smaller. 


Mohler (1939), Laporte (1940), and Gibson (1953) 
have studied the synergism of atypical acid-fast bacilli 
and lipoid material, and it is suggested that macro- 
phages, by their lipophagic action, may activate a 
dormant virulence in previously saprophytic bacteria. Of 
the published cases of pulmonary infection associated 
with these organisms, 5 showed achalasia of the oso- 


’ phagus, with subsequent inhalation of lipoid materia!. 


This is the third case in which lobectomy has been 
performed, one previously being improved and the otier 
cured. In the management of such a patient it is 
important to realise that superinfection with tuberculosis 
is possible if the patient is treated in an open tyberculosis 
ward, and that sensitivity tests are of great importance. 
The organisms usually being drug-resistant, the problems 
of treatment resemble those of the pre-streptomycin 
era of tuberculosis. When the disease is localised, resection 
sometimes appears to be the solution. 


Summary 

Eleven cases of pulmonary disease due to chromo- 
genic-acid fast bacilli have been previously reported, 
and a twelfth is added with bacteriological and patho- 
logical data. It was treated by resection. 

Owing to the frequent resistance of these bacilli to 
the usual drugs used against tuberculosis, resection, 
when possible, is suggested as the treatment of choice. 

I am indebted to Dr. N. R. Wynn-Williams for access to the 
records, to Dr. W. F. Lane and his staff for the bacteriological 
work concerned, to Dr. A. O. Wells for the virulence tests, 
and to Dr. E. Nassau for the pathological details. 
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New Inventions 





EXPERIMENTAL HIGH-TENSION OXYGEN BOX 
INCORPORATING COOLING AND HUMIDIFYING 
DEVICES 

THIs apparatus has been designed to meet the need 
for a higher concentration of oxygen than that supplied 





Fig. |—High-tension oxygen apparatus assembled. 


by the standard oxygen tent, for use in the treatment of 
severe anoxia in babies. The conditions for which it is 
intended are acute respiratory infections and asthmatic 
conditions, and it is not intended as an incubator for 
premature babies. The maximum concentration of oxygen 
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Fig. 2.—Comparison between experimental box and standard oxygen 
tent with oxygen inflow of 5 litres per minute in both cases. 


(Reproduced by courtesy of the Editor of the Journal of Physiology.) 


This graph was obtained under laboratory conditions with 
no patient in either apparatus. Under working conditions 
in the ward the standard tent does not give more than 50% 
oxygen, because of increased . On the other hand, 
the experimental box gives 80-90% under ward conditions. 
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obtained is 92%; and, if the instructions are followed, 
there is no danger that the carbon-dioxide concentration 
will exceed 1%. By opening the window on the side of 
x box any concentration of oxygen between 35% and 
90% can be obtained, but the apparatus is more com- 
licated to manage than the standard tent and demands 
a rather higher standard of nursing care, and so is not 
recommended for routine use unless oxygen concentra- 
tions higher than 50% are required. 

The apparatus (fig. 1) consists of a ‘ Perspex’ box (A) 
which covers the upper half of the baby, with a plastic 
apron, attached around its foot, which is tucked under 
the mattress. The mattress should be rubber-covered. 
The main oxygen supply (B) is run through a humidifier 
(C) directly into the box, and the flow should be kept 
at 7 litres per minute. Two corrugated rubber tubes 
connect the interior of the box with a sealed cold chamber 
in a refrigerator unit (D) kept under the bed. Circulation 
of the gases in the box through this unit is obtained, 
on the Venturi principle, by a subsidiary oxygen supply 
(E) connected to the cold chamber, and the flow required 
varies between 1 and 3 litres per minute according to the 
ambient temperature. Cooling is adjusted by turning the 
flange (F') to keep the temperature between 65 and 70°F 
inside the box. The humidity is lowered proportionately 
to the rate of circulation through the cooler, because of 
condensation in the cold chamber; therefore the cooler 
should be used as sparingly as possible—in very cold 
weather it can sometimes be switched off completely. 

The main differences between this apparatus and the 
canopy type of tent are (1) the smaller capacity, which 
enables a more rapid rise in oxygen concentration, and 
(2) the rigid material, which diminishes leaks and ensures 
a higher maximal concentration (fig. 2). 


The apparatus was made up by Messrs. Oxygenaire and I 
wish to express my thanks to them, and in particular to Mr. 
F. G. C. Crosedale, for designing the cooling unit and for his 
very helpful coéperation during the laboratory and clinical 
trial of the apparatus. I also wish to thank Mr. Rudi Borghi 
for technical assistance and for doing a large number of gas 
analyses, and Dr. P. N. Cardew, of the photographic unit, 
for the photograph of the apparatus. 


BRENDA MORRISON 
m.D. Durh. 


A SIMPLE BONE-SCREW MEASURING DEVICE 


THE use of a ruler to measure the length of bone screws 
is both time-consuming and inaccurate, especially when 
several screws have to be sorted and measured. 

To overcome this difficulty the instrument illustrated 
It is made from a single strip 


here has been devised. 





of metal bent over at one end to form a shelf, which is 
slotted and countersunk to accommodate the head 
of a screw. The long arm is calibrated in eighths of 
an inch. 

This measuring device is used most easily in a vertical 
position; a screw can be easily inserted into the slot 
and the length read off from the scale. Slight forward 
inclination will then swing the screw shaft clear of 
the vertical bar and enable it to be removed without 
fumbling. 

The instrument was made for me by Messrs. Charles 
Thackray, Leeds. 

M. H. HA 


Whiston Hospital, 
Prescott, Lancs M.R.C.S. 


Reviews of Books 


Mysterious Waters to Guard 
WEsLEY BouRNE, M.D., F.R.C.P.(C.), F.F.A. R.C.S., emeritus 
professor of ansathesia, McGill University, "Montreal. 
Oxford: Blackwell Scientific Publications. 1955. 
Pp. 398. 42s. 


ANZSTHESIA, first discovered in 1846, has a short 
history; yet the modern tendency is to relegate the 
first hundred years to the dark ages and associate only 
the remainder with real progress. This is far from fair, 
and though perhaps the most spectacular advances 
have taken place most recently, nothing could have been 
achieved but for the solid foundations laid by the 
pioneers. Prominent among the more recent of these is 
Dr. Wesley Bourne. He has long been an advocate of 
Lame gery ag and pharmacological method in anesthesia, 
and of the Ascent of departments for education and 
research, as well as for anesthetic services ; and in this 
interesting collection of philosophical ad: and essa: 
he shows time and time again how percipience, pares 2° 
investigation, and unbiased assessment have paved the 
way for later traffic. In a collection of this sort some 
overlapping is inevitable and the book is more suited 
to occasional reading than continuous study. But on 
each page one can sense the personality of a man who 
at all times puts people before things, the individual 
by 6a the routine in treatment, and whose personal 

eal has been to perfect our methods for alleviating 
ee through anesthesia. 


The Genesis and Prevention of Cancer 
2nd. ed. W. Sampson HANDLEY, M.S., senior consulting 
surgeon, Middlesex Hospital, London. London: John 
Murray. 1955. Pp. 320. 2ls. 


Ir is twenty-four years since the first edition was 
published, and many of the younger pathologists must be 
unfamiliar with Mr. Sampson Handley’s views on the 
genesis of cancer. Although the new edition has been 
revised, the original concept remains unchanged. By 
careful painstaking histological work Handley found 
evidence of lymphangitis and lymphatic obstruction in 
the neighbourhood of cancers, adenomas, and apillomas. 
This inflammatory action he attributed to-infection, and 
his hypothesis is that lymphatic obstruction always 

recedes cancer and is the main factor in its causation. 

eviewing other ny pecans as to the origin of malig- 
nancy, he discards them all; and, brushing aside the 
evidence for the virus origin of certain malignant growths 
in animals, he maintains that ‘‘ no specific organism of 
cancer will ever be discovered.”’ As preventive measures 
he recommends preputiotomy in all male infants at. 
birth, to reduce both cancer of the penis and cancer of the 
cervix ; dental treatment to reduce infection in the mouth 
and alimentary canal; and a course of deep X-ray therapy 
in all cases of chronic mastitis. He would li e to see 
further study of the preventive value, in the aged, of 
antistaphylococcal inoculation and of small weekly doses 
of thyroid substance. 


Chirurgie réparatrice 
2nd series. Prof. P. MERLE D’AuBIGNE. Paris: Expan- 
sion Scientifique Frangaise. 1955. Pp, 266. 


Tus volume, written with the collaboration of some 
dozen other members of his hospital staff by a surgeon 
who is popular and highly respected on both sides of 
the Channel, is the fruit of their combined experience 
at the Hopital Cochin. It consists of a series of uncon- 
nected chapters, on arthroplasty of the hip ; ligamentous 
lesions of the knee ; non-union of the tibia; arthrodesis 
of the ankle; tabetic arthropathy; paralyses of the 
brachial. plexus, median, and ulnar nerves; malunion of 
the lower end of the radius; non-union of the carpal 
scaphoid ; Dupuytren’s contracture; restoration of 
opposition of the thumb; treatment of the ulnar claw 

hand; myelography ; anesthesia ; and burns. The 
writers make no pretence to originality, but aim to gi 
the reader some guidance in conditions ‘‘ which often 

ose problems much more of indication than of technique”’ 
4 a critical analysis of their own experience. In a book 
vials for the high quality of the phic repro- 
ductions, British readers will find much to mae them, 
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ae sind in the chapter on Charcot joints by Dr. 
Ngoc Ninh, and in the fine review of his work on 
hip arthroplasty by Prof. Merle d’Aubigné himself, who 
— his reasons for preferring a cervico-capital prosthesis. 
follow-up of all hip arthroplasties, as he recognises, 
is still far too short ; many cases deteriorate but others 
improve with time, and of this he writes with c 
humility: ‘‘ Lés améliorations tardives sont dfes 
ee de la Bonne Nature; il faut en remercier 
ieu.”” 
Homosexuality and the Western Christian Tradition 
Derrick SHERWIN Barry, PH.D., central lecturer, 


Church of England Moral Welfare Council. © London: 
Longmans, Green. 1955. Pp. 176. 15s, 


Dr. Bailey shows that the homosexual interpretation 
of the Sodom story first appeared in some Hellenistic 
Jewish writings of the Ist century B.c. 

Probably it was born by chauvinism out of dispersion and 
exile, and nurtured by outraged Jewish morality in a Greek 
society with different standards of sexual behaviour. The 
charge of homosexuality is one which is commonly made by 
people against those whom they fear and dislike; and it 
continued to be made by Christians about pagans and heretics, 
and by anticlericals against the religious orders. 

Dr. Bailey makes an important contribution when by his 
historical research he thus exposes the dubious origins of our 
current social standards and legal practices in relation to 
homosexuality. When, however, he goes on to refute various 
accusations that the Church has added to the troubles of 
humanity by its punitive attitude to homosexuality and by a 
supposed obsession with sexuality, he seems to strain his 
documentary evidence to prove that the Church’s attitude has 
in fact been the opposite—wise, forbearing, and merciful. 
Actually, this evidence is so fragmentary, and its survival so 
fortuitous, that it can prove nothing. Moreover, he has 
omitted mention of much important information, of which 
that masterpiece of sex obsession, Malleus Maleficarum, is 
only one example. 


Few will feel able to share his hope that, now Sodom 
has been debunked, we shall soon hear no more of it. 
In theological belief, even more than in | miner tn 
theory, what counts in the long run is not the specialist’ 
knowledge but the layman’s belief. To some extent 
Dr. Bailey himself insists on his layman’s right to 
wr when he remarks “the origi that very little is 

own scientifically —,€ e origins of homosexuality. 
Perhaps in fact a great d more is known than the 
educated layman in these ei Beg is prepared to accept ; 
and therein lies a major difficulty in bringing about law 
reform. The clinician, for his part, would not accept 
Dr. Bailey’s clear division of homosexuals into two classes 
—inverts and perverts—though this would enable 
legislation to be made tidy and satisfying. In making 
the distinction, he is writing as a moralist, and it is as an 
outraged moralist that he says that ‘‘ Homosexual 

ersion . . . is not itself a fount of corrupting influence, 
ut only, as it were, the ineluctable consequence of a 
corrosion which has already left its mark upon marriage 
and family life and, if not checked, may ultimately 
undermine the whole social order and lead to sexual 
anarchy.” In these later passages the objectivity so 
evident earlier has become obscured by feeling. It is a 
pity that a finely reasoned book should be marred by 
such unreasonable and irrelevant statements. But this 
defect does not detract from the value of Dr. Bailey’s 
final suggestions for altering the law, which are sensible 
and practical, and probably go as far as the public will 
tolerate in one step. 


The Rural Hospital 
Its Structure and Organisation. R. F. Bripeman. World 
Health Organisation Monograph Series no. 21. 1955. 
Obtainable from H.M. Stationery Office. Pp. 162. £1. 


‘amen plies ce > mg a leading French authority on health- 
lanning, defines a rural zone as one whose inhabi- 

e more than half an hour to reach the nearest 

ey and whose life is essentially linked with the working 
of the soil. In organising rural hospitals the trend, he 
thinks, is towards combining preventive and curative 
medicine i in a single establishment with the characteristics 
both of a rural hospital and of a health and prevention 


centre. His book my written primarily for the information 


of underdeveloped countries, but also for those which 
want to remodel their hospital services. T/aerein lies its 
weakness, for it tries to cater for primitive tropical areas, 
and underdeveloped regions with dense rv.val populatior, 
as well as for rural areas in highly develowed countries. If 
the result is sometimes disappointing, th fault perhaps lies 
with a world so diverse in its social, eccxsomic, and cultural 
patterns as to make generalisations very difficult. 


Dr. Bridgman approaches his form/dable task by way of 2 
valuable chapter on the types of rurfl settlements and their 
special problems, including climatolegy and demography, anc 
then discusses in detail the scope, architecture, equipment, 
and staffing of the rural hospital. He ends with the comment 
that any one country may well contain several regions where 
the rural hospital requirements differ widely, and he empha- 
sises the need to avoid rigidity and over-standardisation. 
There is a bibliography of 98 references and a useful index. 
The translation from the French has been well done, but the 
statement, that endemic typhus is spread through the use of 
surface water needs to be looked at again. 


A useful book, but perhaps too short for its purpose. 


Pathogenesis of Poliomyelitis 
Harotp K. FaBeEr, M.D. professor emeritus of pediatrics, 
Stanford University School of Medicine. Springfield, Il. : 
Charles C. Thomas. Oxford: Blackwell Scientific 
Publications. 1955. Pp. 157. 36s. 


Tats lecture is concerned with the behaviour of 
poliomyelitis viruses and their mode of entry to the body, 
and it gives an interesting account of much of the 
earlier research in this field. Professor Faber is strongly 
opposed to many of the more recent views regarding 
widespread infection of the blood and other tissues: thus 
he insists that the virus lives in the nerve-cell alone, 
except as perhaps a late secondary phenomenon. Also 
he maintains that the initial invasion of the body takes 

place by way of the peripheral nerves, and that virus 
is excreted into the intestines by centrifugal axonal 
spread. His attitude to these difficult problems seems, 
indeed, too rigid to convey conviction. 





Fractures and Joint Injuries (Vol. mu. 4th ed. Edin- 
burgh: E. & 8. Livingstone. 1955. Pp. 628. £6 with vol 1, 
published 1952).—This long-awaited second volume completes 
the fourth edition of Sir Reginald Watson-Jones’s textbook. 
Criticism, if entertained at all, can be only on the grounds 
that it is too personal and perfectionist ; and these are in 
fact the qualities which make it so valuable to the ortho- 
peedic surgeon in training. Though the undergraduate student 
may find too much in it to digest, he will come to value its 
help more and more during his years of practice. Whatever 
changes the future may bring in the details of fracture 
management, the basic principles of treatment, combined 
with a magnificent intolerance for the second-rate, will 
always be found in the pages of “‘ Watson-Jones.” 


Cornell Conferences in Therapy (vol. vm. New York 
and London: Macmillan. 1955. Pp. 264. 31s. 6d.).—Dr. 
Harry Gold’s selection from the 15 informal but informative 
discussions held last year by Cornell University Medical College 
ranges from the general (how to evaluate a new drug) to the 
particular (surgical treatment of mitral valvular disease) 
and the homely (the doctor’s bag revisited). Every reader 
will find something to catch his eye and hold his attention. 


Collected Papers on Aviation Medicine (London: 
Butterworth, for the Advisory Group for Aeronautical Research 
and Development, North Atlantic Treaty Organisation. 
1955. Pp. 209. 37s. 6d.).—These papers were presented at 
meetings of the aeromedical panel of the group. The speakers 
included Air Commodore P. B. Lee-Potter, Air Commodore 
J. C. Neely, Wing-Commander H. P. Ruffell Smith, Wing- 
Commander H. L. Roxburgh, and Flight-Lieutenant D. I. 
Fryer. 

Atti del VI Congresso Internazionale di Microbiologia. 
—The proceedings of the 6th International Congress of 
Microbiology, which was held in Rome in 1953 (see Lancet, 1953, 
ii, 719), have now been published in seven volumes. Each of 
the volumes contains the reports of several sections of the 
congress, and they may be bought separately or by the set. Fur- 
ther particulars may be had from the secretariat of the congress, 
Istituto di Igiene if G. Sanarelli,’’ University City, Rome. 
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The Unconquered Staphylococcus 


TWENTY years ago there was usually more reason 
for anxiety about the outcome of a streptococcal 
than of a staphylococcal infection. Cellulitis, puerperal 
sepsis, scarlet fever, and septicemia were much 
more feared than boils, carbuncles, osteomyelitis, 
and pyemia. The arrival of sulphonamides and anti- 
biotics so dramatically reduced the risk of death from 
streptococcal infection that we have only gradually 
come to recognise that our control of staphylococcal 
infections is still far from satisfactory. Ubiquitous, 
persistent, hardy, and adaptable, the staphylococcus 
shows a dismaying capacity to produce strains resistant 
to successive antibiotics, and we cannot yet claim 
any dramatic benefits from the use of autogenous 
vaccines, toxoids, or antitoxins in the prevention and 
treatment of staphylococcal infections. Obviously 
we shall have to think about, and even systematically 
plan against, this organism. Perhaps we could do 
something useful if we had a better definition of our 
objectives and a clearer scheme of action than has 
hitherto been apparent from our practice and its 
results. 

An important first step might well be to adopt 
SOMMERVILLE’s | suggestion that staphylococcal infec- 
tions, as communicable diseases, should be made 
notifiable. Without a suitable scheme of notification 
nobody can accurately measure the problem or 
confidently assess the results of attempts at control. 
It might be a great advance even if individual hos- 
pitals set up their own systems for ensuring that the 
facts of each outbreak are established and recorded 
in sufficient detail ; for it is probably within hospitals 
that the infections are most serious—at least for the 
present. Bropre, JAMiEsON, and SOMMERVILLE? 
recently emphasised some important lessons learnt 
from their study of the complications of a thera- 
peutic trial of antibiotics in bacillary dysentery 
within a hospital for infectious diseases. Like others,’ 
they observed as the main complications ,“ scarlet 
fever,” sore throat without rash, and gastro-enteritis. 
By a typing scheme that depended upon agglutina- 
tion reactions with seven monospecific antisera, and 
tests for sensitivity or resistance to seven anti- 
biotics (three of which were tetracyclines), they 
established that these complications of antibiotic 
therapy were due to a “ hospital”’ staphylococcus 
of a defined type. From this they argued that, just 
as control of malaria by an attack on anopheline 
mosquitoes is practicable only if the responsible vector 
species is identified. control of staphylococcus cross- 
infection in hospitals may depend not upon indis- 
criminate attempts to discover and treat all carriers 
of coagulase-positive staphylococci but upon the 
recognition of carriers of defined types whose patho- 
genicity is proven by their being isolated from actual 
lesions. This reasoning is supported by the findings 


and conclusions of BarRBER and Burston,* who 
studied the behaviour of staphylococci in a maternity 
unit and in the other departments of a general hos- 
pital. Within the maternity unit, during a period 
of three months, 89°, of the babies acquired penicillin- 
resistant staphylococci, mostly from their nurses ; 
but, though they became nasal carriers these babies 
took no harm thereby. A few weeks after the close 
of the investigation, however, a nurse came on duty 
with a boil on her face; and within a few days one 
baby had acute mastitis and. another had con- 
conjunctivitis—both apparently derived from the 
boil. From this and other evidence it seems likely 
that, on reaching a new host, staphylococci from an 
infective process set up infection more readily than 
staphylococci from a healthy nasopharynx. Just — 
as bacteria can be adapted by repeated subculture 
to use a particular substrate, so perhaps they can 
adapt themselves in actual lesions to grow in spite 
of the tissue reactions of a particular host. In surgical 
wards BarBER and Burston noted that post- 
operative infections often seemed to coincide with 
the presence in the ward of a patient with an extensive 
or open staphylococcal infection of the skin or 
respiratory tract. SpirTLEHOUSE® has produced 
evidence of a possibly close association between 
impetigo and strains of staphylococci lysed by phage 
71; and his report, tending to confirm rumours 
that something of the kind had been observed (though 
not published) by other workers in the same field, 
suggests that we may still usefully probe the differences 
between the coagulase-positive staphylococci that 
cause lesions and those which are merely carried 
as commensals. 

Two other approaches to the problem of the hospital 
staphylococcus must here be noted. In our corre- 
spondence columns last week Dr. K. ZINNEMANN 
suggested the use of streptomycin or sulphonamides, 
or both, in association with any one of the other 
antibiotics. Such combined chemotherapy is routine 
practice in treating tuberculosis, in which it is applied 
with precisely the object of preventing the emergence 
of resistant strains; so theoretically the proposal 
seems to be justified. But there would have to be 
great care in dosage, especially with penicillin and 
streptomycin ; and many will look doubtfully upon 
the use of this powerful combination as a routine, 
especially in view of the irreversible toxic effects of 
streptomycin, leading to giddiness and loss of hearing. 
Certainly we should need good evidence that the 
actual advantages justified the risks. The second 
approach is that of GouLp,® who in continuance of 
his previous suggestions 7 recommends treatment of 
persistent nasal carriers on the staff of hospitals by 
applications of 1% oxytetracycline cream for 7-14 
days to the anterior nares. The possible dangers of 
this method are the sensitisation of people who may 
later require systemic treatment and the risk of 
disseminating resistant strains. GOULD’s evidence 
suggests that the second risk is less than might be 
feared. On the whole this approach does not seem 
likely to find great favour; for the more selective 
attitude which would concentrate on proven lesion- 
producers appears preferable. If, however, local 
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applications are to be made to the nose, it might be 
well to choose some of the antibiotics not used 
temically, among which one could probably find 
preparations which neither sensitise patients nor 
allow the emergence of resistant strains. Polymyxin, 
bacitracin, and neomycin may deserve consideration 
here. 

At least three lessons need to be learnt from 
the work cited above: the first, that we ought to 
make more use of typing methods to ascertain which 
strains are actually dangerous, so that we may reduce 
to manageable proportions the task of dealing with 


carriers ; the second, that we should try to separate - 


clean surgical cases from those with staphylococcal 
lesions likely to cause heavy contamination of the 
environment ; and the third, that we should become 
more intelligent in our use of antibiotics. On this 
third issue, so much has already been said in these 
columns® that any more may seem wearisome 
repetition ; yet we need look no further than our 
own columns this week for evidence that, with the 
best intentions, antibiotics are still being used in the 
wrong way. They are still given not only to treat 
trivial infections but also—in pursuit of security— 
to prevent infection which there is little need to fear 
and which, if it arose, could probably be controlled 
quite easily. The consequences of their ill-advised 
or routine administration can be disastrous; and no 
accidents of practice are graver than those in which 
loss of life or health is attributable not to the 
disease but to the remedy. The position today is 
that uncritical thought and practice are in danger 
of endowing some of our most valuable drugs with 
more notoriety as causes of disease than fame as cures 
of it. Advice on their correct use abounds in current 
medical literature °—a recent report published in 
Australia 1° deserves warm commendation—and indeed 
the dosage schedules issued by the manufacturers 
are both clear and reliable, being based on careful 
and adequate experience which has been thoroughly 
analysed. (One fairly reassuring feature of present 
practice is the restraint with which erythromycin 
seems to be being held in reserve as a life-saving 
remedy against such dangerous staphylococcal 
infections as pyemia and acute enterocolitis.) But 
we still have to read of too many tragic accidents that 
have followed excessive dosage of antibiotics, courses 
of treatment unduly prolonged, and administration 
of antibiotics to persons who have previously been 
sensitised. 

Antibiotics are powerful drugs, capable of cutting 
short in dramatic fashion the dangerous progress of 
many serious infections. It is desperately and danger- 
ously wrong to abuse them as placebos, febrifuges, 
substitutes for diagnosis, and covers for imperfect 
methods of asepsis. In point of fact we stand a far 
better chance of controlling bacterial disease by 
learning how to turn our pathogens into commensals 
than by acting as though extinction of every known 
and unknown micro-organism capable of living on the 
human body was either possible or desirable. Such 
attempts at large-scale extinction would be more 
— to eliminate man than his microbes. 

. Bee, for example, prs.) 1955, i, 1059. 

9: Garrod, LP. med. J. Sept. 24, 1955, 
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A Substitute Heart é 


THE idea of artificially maintaining a lesser or 
greater degree of circulation through part or all of 
the body has interested experimental physiologists 
and biologists for many years. In 1928 Date and 
ScuusTER! described a double perfusion pump by 
which the systemic and pulmonary circulations could 
be maintained, with adjustment of the output accord- 
ing to the resistance in these two systems. CARREL 
and LINDBERGH ? kept alive isolated organs, such as 
the cat’s thyroid, for as long as thirty days by means 
of perfusion. As the years passed many others tried 
to by-pass the heart and lungs by mechanical pump- 
oxygenators,® and in a few instances the machines 
were used clinically. But the complexity of the 
problems involved, and of the apparatus needed to 
overcome them, was always too great. The mechanical 
heart is not yet ready to take its place in intracardiac 
surgery. 

Hypothermia, it seemed at first, might eliminate 
the need for a substitute heart; but this is not so. 
Only a few intracardiac procedures can be carried 
out safely at body-temperatures above 26°C. Further 
cooling, to permit a longer operation, often causes 
ventricular fibrillation, which cannot always be 
converted to the normal cardiac rhythm. Something 
simpler and safer was needed. Elimination from the 
artificial heart of the mechanical oxygenator (as was 
suggested at the outset by Date and Scuustsr), 
Jeaving the lungs themselves to oxygenate the blood, 
worked better; but a good many troubles remained. 
Most of these now seem to have been dispelled 
by using a donor circulation. The discovery by 
ANDREASON and Watson,‘ working at the Buckstone 
Browne Research Farm, that experimentally the 
circulation can be safely maintained with no more 
inflow into the right heart than that from the vena 
azygos indicated that a substitute circulation of this 
order might suffice for coronary flow in the open 
heart. They employed the double-shunt, pump- 
controlled, _cross-circulation technique (originally 
worked out in Toronto in 1938 with the aid of purified 
heparin °) and found that most donor and recipient 
animals survived after thirty-minute experiments. 
From Minneapolis now comes news of a stirring 
development : the circulation of an adult person has 
been tapped to provide a source of oxygenated blood 
in sufficient quantity to maintain total perfusion of 
the circulation in children undergoing open cardiac 
surgery. 

LiLLEHE!I and his colleages * report that they have 
successfully completed 38 such cross-circulation pro- 
cedures, mostly for the repair of grave ventricular 
septal defects and for the correction of the tetrad of 
‘Fallot. All the donors, and '27 of the recipients, 
survived. Briefly, their apparatus consists of a pair 
of plastic catheters ligated into the recipient’s venz 
cave, @ venous reservoir whose pressure is simply 
adjustable by a side air-vent, a pump leading to the 


1. Dale, H. H., Schuster, E. H. J. J. Physiol. 1928, 64, 356. 
2. Carrel, A., Lindbergh, C. The Culture of Organs. London, 1938. 
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bloed, J. oa 1949, 89 “ee Karlson, Cc, 
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D.G. Brit. med. J. 1953, 61, 29, 6 ii, 1021. 

4. Andreason, A. T., Watkon, F. Brit. J. Pre "1953, 41, 195. 
5. Thalhimer, W., Solandt, D. Y., Best, C. H. Lancet, 1938, ii, 554. 
6. Th ", 14 ba Cohen, M., Warden, H. E., Varco, R.L. Surgery, 
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donor’s femoral vein, and a simple tube with a second 
pump from the donor’s femoral artery to a retrograde 
catheter lying in the ascending aorta of the recipient. 
The venous reservoir has been found to overcome the 
difficulty experienced by ANDREASON and WaTSON in 
maintaining a constant venous return from the 
recipient to the donor ; and it also serves as a bubble- 
trap, without leading to appreciable hemolysis. The 
operating field in the open heart is almost blood-free. 
Brisk leakage through the aortic valve can usually be 
corrected by adjusting the aortic catheter, but a 
temporary tourniquet above the coronary ostia may 
have to be applied at intervals. Some difficulties have 
been experienced with conduction effects after the 
suture of high interventricular defects, and such 
effects may also result from spontaneous hypothermia 
during the bilateral thoracotomy. Body-temperature 
is therefore recorded, and an electric blanket beneath 
the patient is switched on if necessary. 

Some idea of the potential value of controlled cross- 
circulation in radical cardiac surgery can be gained 
from studying the cases recorded by LILLEHEI et al. 
Patients with ventricular septal defects and pul- 
monary hypertension, confined to hospital, and often 
existing in an oxygen tent, have been completely 
relieved ; their pulmonary-artery pressures after 
operation were normal, the shunt having been com- 
pletely closed. Others with the tetrad of Fallot have 
had their arterial oxygen saturation raised to 96%. 

The limitations of this bold new approach to radical 
heart surgery are not yet known. The cross-circulation 
has been maintained for forty minutes, and pro- 
cedures within the open heart occupying up to 
fourteen minutes have been successfully completed. 
We may expect to hear of this method on trial in 
cardiac-surgery centres on both sides of the Atlantic ; 
and we hope that it may fulfil its spectacular promise 
for those unfortunate children whose hearts have 
hitherto been barred to the surgeon. 


Scarcity of Staff 


To obtain and keep their staff is for many hospital 
authorities a perpetual worry. In a smallish hospital 
the lack of one key worker—be it cook, boilerman, 
or theatre attendant—can cause serious difficulties. 
Apart from the chronic “shortage ’’ of nurses, the 
problem in some hospitals is confined to one or two 
scarce grades, such as radiographers or pharmacists ; 
but other: hospitals are contending with a general 
shortage of all domestic workers. 

The grim situation of some of them, and the 
publicity it receives, have led to some misunderstand- 
ing and exaggeration. It is true that the bargaining 
position of hospital staffs has vastly improved since 
before the war, for reasons which include full employ- 
ment, earlier marriage, later school leaving, the 
low birth-rate of the ’30s, prosperity in general, and 
the widening opportunities of employment for women. 
As a result, there has been a dramatic improvement 
in the real earnings of nurses and domestic workers, 
particularly in the lower grades, in the last fifteen 
years. On the other hand, the remuneration offered 
has apparently sufficed to allow continuous and 
‘substantial increase in the number of National Health 
Service staff, in each of the three broad groups (nurses 
and midwives, professional and technical, and domes- 





tic), since the Service began. Admittedly hours of 
work are shorter; but, as a whole, the number of 
staff has increased faster than the number of inpatients, 
though not as fast as desired medical standards 
have been raised or new techniques have been deve- 
loped. We must also recognise that, to fill every 
vacancy in the hospital service, and provide each 
hospital with as many nurses as it felt it required, 
would at present cost an additional £10-30 million ; 
and there will be doubts whether the Chancellor 
of the Exchequer would be willing to find this sum, 
let alone the higher remuneration and the cost of 
additional amenities needed to attract this staff. 
The general shortage, therefore, is probably a shortage 
of money as well as of people. Nevertheless there 
remain shortages in particular grades, and a 
maldistribution of existing staff between hospitals, 
which must somehow be remedied ; and in these we 
see the disadvantages of central determination of 
wages and salaries for the whole hospital service. 

In industry it is usual for wage agreements to 
settle minimum rates but to leave each employer 
free to pay more than the agreement lays down, 
should he wish or consent to do so. In the hospital 
service, however, the Whitley machinery determines 
the exact rates which must be paid, and the individual 
hospital is no more free to pay more than these rates 
than it is free to pay less. The negotiating machinery 
for the hospital service does not seem any slower or 
any more rigid than the negotiating machinery of 
most other departments of the national economy : 
the tendency to preserve existing differentials when 
new rates are negotiated is by no means restricted 
to the hospital service. But wherever an industry 
or service is slow to take account of changes in 
alternative employment—changes in remuneration, 
in working conditions, in prospects of promotion, 
and in status—it is bound to develop shortages of 
workers of certain skills. Similarly, the more general 
shortage of staff which afflicts hospitals in some areas 
can be traced to the inflexible wage structure. 
Obviously it would be wasteful for the Whitley 
machinery to fix pay throughout the country at the 
relatively high level which would be appropriate for 
the area where recruiting is most difficult: at best, 
a national rate can be expected to suit the average 
area. But a rate which may bring too many applicants 
in one place may bring few or none in another. Many 
and diverse factors may tend to make hospital employ- 
ment attractive or the reverse—e.g., the opportunities 
for other employment in the locality, the state of the 
hospital buildings, the number of other employees, 
the siting and prestige of the hospital, and the social 
and marital opportunities in and around the hospital. 
In view of the number of women employed, and 
especially married women, it is idle to suppose that 
geographical movements of rejected applicants will 
even out shortages and surpluses of labour. » 
Undoubtedly much is gained by having national 
scales which prevent the hospitals from outbidding 
one another for staff, in a perpetual and unseemly 
auction. But, as we have pointed out before, much 
can be lost by excessive uniformity ; and this fact 
should now be faced. 

In the long run, the solution may be to allow 
individual hospital managements to pay more than 
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the nationally negotiated rates of pay, where their 
circumstances warrant it. But admittedly we cannot 
be really happy about this proposal unless there is 
more rational allocation of money between different 
hospitals, and each hospital keeps within its allocation. 
We must hope that the Guillebaud Committee will 
have considered this problem and will suggest 
arrangements that will enable hospital administra- 
tors to give more of their time to managing and 
less to recruiting. 





Annotations 





THE HELICOPTER AND SURGERY 


In war-time successful treatment of the wounded 
depends greatly on their being brought speedily to a 
surgical centre. During the period of over a century 
from the introduction of the ambulances of Dominique- 
Jean Larrey in the Napoleonic campaigns to the 
beginning of the 1914-18 war, the pace at which the 
wounded were evacuated from the battlefield was 
increased hardly at all, and seldom did the organisation 
of their surgical care equal that which had rightly earned 
Napoleon’s gratitude. Since 1914 the development of the 
internal combustion engine has gradually enhanced the 
range and speed of evacuation, which is now effected by 
motor-ambulance, jeep, D.U.K.W., landing-craft, aeroplane, 
or helicopter. Of these the helicopter is the most versatile 
— it ‘‘ scoops ’’ casualties from the sea or hoists them from 
the decks of small vessels, and it lands on larger ships or 
in confined spaces on buildings, in streets, in the jungle, 
or in mountainous country. During “‘ aerial stalemate ” 
in any future war helicopters are likely to be the main 
means of transport in combat areas. 

The use of helicopters for evacuating battle and other 
casualties has been well tried. Sako et al.! have surveyed 
the evacuation and resuscitation of 250 major cagualties 
to a forward hospital ten miles from the front line in 
Korea in the years 1952 and 1953—when the local 
circumstances were particularly favourable for this 
method. The value of the helicopter is vividly illustrated 
by an account ? of the steps taken to deal with the many 
men injured in an explosion on the U.S. aircraft-carrier 
Bennington off the coast of New England in May, 1954. 
Of 203 officers and men who were injured 91 were killed 
immediately or died soon afterwards, and 82 were trans- 
ferred ashore for treatment. With a shuttle service of 
helicopters the first patients arrived at a shore hospital 
four and a half hours after the explosion, and in all 64 
were received there within seven and a half hours. The 
remainder, who were transferred by naval craft, arrived 
about twelve hours after the explosion. After the 
explosion in H.M.S. Indomitable in February, 1953, a 
helicopter was used to fly additional medical officers and 
plasma to the ship, but air evacuation of casualties was 
unnecessary. The value of the helicopter in bringing 
medical aid promptly to the scene of an accident was 
illustrated again this week when an R.A.F. doctor was 
lowered to the deck of a Dutch vessel off Flamborough 
Head, to attend an injured seaman.‘ 

In the North-East of Scotland each winter some 
country districts are cut off from road, rail, and telephone 
communication for days or, rarely, weeks at a time. Last 
winter, in Operation Snowdrop, naval helicopters were 
used mainly to drop supplies to isolated crofts and com- 
munities, but in one or two instances patients were lifted 
out of snowbound homes who could not have been other- 
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wise transported except perhaps by sea. The Scottich 
North Eastern Regional Hospital Board has now arranged 
to bear the cost of a helicopter ambulance service operated 
by naval helicopter from Lossiemouth which, subject +o 
Service requirements, will be used for the transport of 
civilian patients in emergencies.® 

Mr. Peter Masefield has said the future of the helicopter 
depends on the solution of four problems: size (not§' 
less than 50 seats), speed (not less than 150 m.p.h.), 
reliability (not less than two engines), and reduction of 
the noise at take-off and on landing. Of these reliability is 
the only factor which is relevant at present to the use}” 
of the helicopter as an aerial ambulance. he 


ATYPICAL MYCOBACTERIA : 

From time to time patients with a clinical picture 
resembling pulmonary tuberculosis are found to have 
acid-fast bacilli in their sputum, which, when fully 
identified, are not typical strains of Mycobacterium 
tuberculosis. On an earlier page of this issue Dr. Young] 
describes such a case, and other reported cases have been 
collected from the literature by Feldman et al.* and by 
Hall and Erlandson.’ These organisms are often chromo- 
genic with smooth, easily emulsifiable colonies, but 
Timpe and Runyon ® have described a small subgroup ffi 
whose colonial appearance closely resembles that of 
true tubercle bacilli. They have low virulence in guinea- 
pigs, but commonly cause extensive disease in mice and 
golden hamsters. They also appear to be naturally 
resistant to isoniazid, often to p-aminosalicylic acid and 
streptomycin, and usually to penicillin, chloramphenicol, } 37, Vv 
and the tetracycline antibiotics. Since isoniazid-{ Neer 
resistant tubercle bacilli may be of low virulence inf twen' 
guineapigs, the classical guineapig virulence test does not | time 
distinguish between atypical mycobacteria and tubercle] the 
bacilli, and the pathologist must resort to other investi-}| prese 
gations.!° Perhaps the most useful guides are the degree| chron 
of pigmentation, the colonial morphology on agar-based| acute 
media, the presence of cord formation, the temperature | twent 
requirements for growth, catalase production,“ and the| regur 
Mantoux reaction of guineapigs infected with the strain,| Tegur 

In seeking to establish whether atypical mycobacteria §recun 
can have given rise to the patient’s disease we have tofstand 
rely on indirect evidence, since it is difficult to fulfil§due t 
Koch’s postulates. Timpe and Runyon * distinguished f hours 
two main groups of strains, one of which they regarded ur 
as accidental contaminants and the other as probably] 
causing disease. This second group tended to be virulent} have 
in mice and were obtained repeatedly from the sputum]|A 36 
in large numbers in patients whose sputum had yieldedf but a 
no tubercle bacilli on repeated examination. In addition,[ enous 
Mantoux negativity, failure to respond to chemotherapy, 
and isolation of the atypical organisms from resected 
lung tissue are strong indications of their pathogenic; IN 
réle in individual patients. Nevertheless it is usually) of chi 
difficult to make sure that there has not been a true| Morri 
tuberculous lesion superinfected with these organisms. | lesser 

We have little information about the frequency of such} have 
infections ; but Tarshis and Frish 2 have found chromo- extre: 
genic acid-fast bacilli in 1-4% of routine pheno any d 
specimens. Many workers believe that the frequency ig 
increasing; but this opinion may result from more) oxyge 
frequent detection as a result of chemotherapy. Thus it} with 
is very common for such strains to be detected because} of an 
they are drug-resistant or because the patient has failed) fell b 

5. Scotsman, Aug. 23, 1955. , outst: 
6. Feldman, W. H., eee R., Moses, H. E., Andberg, W. Amer 10 ac 
Rev. Tuberc. 1943, to sle 
7. Hall, W. H., pinta H. Transactions of 13th Conference} 
on the Chemotherapy of Tuberculosis, Veterans Adminis; 
tration. Washington. 1955; p. 244. is als 
8. Timpe, A., Runyon, E. a F i Lab. clin. Med. 1954, 44, 202. | chara 
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to respond as expected. Possibly, too, they may replace 
sexsitive strains of tubercle bacilli in the lesions during 
chemotherapy. 


CSOPHAGITIS 


Aylwin! found that the cause of the csophagitis 
associated with hiatus hernia was the digestive juice 
secreted by the supraphrenic gastric pouch ; the damage 
to the csophagus varied directly with the degree of 
enzyme activity, as indicated by its pepsin content and 





ig 


H. While awake the patient swallows saliva, thus 
neutralising the enzymes ; when he is asleep this protec- 
ition is lost, and in recumbency the cesophagus is bathed 
by gastric fluid—though perhaps only from the thoracic 
portion of the stomach. It appears from Aylwin’s 


ire observations with a dye introduced into the abdominal 
ive portion that reflux from this area does not always occur 
lily fin the recumbent patient with hiatus hernia, presumably 
um (because the changes in intra-abdominogastric tension 


ng 


en {weak though it is. 


are slight and can sometimes be resisted by the hiatus, 
The relaxation of sleep must be 


by important here, for recent evidence shows that recum- 


n0- 


bency itself may be a factor in inducing cesophagitis in 


ut patients without hiatus herniz, when the hiatal pinchcock 
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is presumably not weakened. 

Lodge * has examined at necropsy the esophagus in 
500 unselected cases of death in hospital ; cesophagitis 
iwas found in 180 ; inflammation alone was present in 52, 
/ focal ulceration in 66, and extensive ulceration with 
‘inflammation extending to the external muscle layer in 
37, while in 25 the disease was classified as chronic. 
Necropsy on 100 patients who had died within 
twenty-four hours of the onset of illness or from the 
time of an accident revealed cesophagitis in only 8; in 5 
the condition was chronic judging by the degree of fibrosis 
present. In the larger series, too, the prevalence of 
chronic cesophagitis was 5%. According to Lodge, the 
acute condition in those confined to bed for longer than 
twenty-four hours is accounted for by excessive gastric 
regurgitation into the esophagus and delay in return of 
regurgitated material to the stomach. Presumably in 
recumbency the normal hiatus and cardia cannot with- 
stand the variations in abdominal and gastric tension 
due to the movements, voluntary and peristaltic, during 
‘hours of wakefulness. Lodge indicts as additional factors 
severe vomiting, and also the stomach-tube which pre- 
|vents the proper closure of the cardia and may in addition 
have a direct traumatic effect on the esophageal mucosa. 
A 36% incidence of csophagitis is surprisingly high ; 
but all 500 patients were severely ill, and patients strong 
enough to survive may have a lower incidence. 


ANOXIC RESTLESSNESS 1N CHILDREN 


In a study of anoxia in the acute respiratory infections 
of childhood, published on p. 737 of this issue, Dr. Brenda 
Morrison has confirmed that colour is a poor guide to 
lesser degrees of anoxia : some healthy children normally 
have a somewhat dusky appearance, while, at the other 
extreme, dangerous anoxia may be unaccompanied by 
any detectable change in colour particularly if the infant 
has a low hemoglobin level. Dr. Morrison found that 
oxygen lack, on the other hand, was closely correlated 
with restlessness, which varied directly with the degree 
of anoxia and was prominent when the oxygen saturation 
fell below 80%. In her experience restlessness is the 


—| outstanding clinical sign of subcyanotic oxygen deficiency 


ver. 


nce} 
nis+ 


in acute respiratory infections in children, and inability 


to sleep for any length of time is the most constant 
token of this restlessness. Recurrent, inconsolable crying 
is also prominent. The bodily movements constitute a 
characteristic picture: slow flexion and extension of 
the limbs, opening and clenching of the hands, rolling of 
the head, and, in severe cases, see of the back. 


J. A. Thorax, 1953, 8, 38. 
Vv. J. Path. Bact. 1855, 69, 17. 
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Handling or any interference is resented and causes 
excitement, crying, and refusal to be comforted. That 
these signs are all basically due to oxygen lack is evident 
from the dramatic relief, with return to normal behaviour, 
when oxygen is administered. 

Oxygen therapy is still often applied without ensuring 
that the concentration is suitable. Today, with no lack 
of simple instruments for measuring the concentration, 
there is no excuse for this. Dr. Morrison found that the 
oxygen concentration in the standard ‘ Oxygenaire ’ tent 
was 40-45%, which was insufficient to relieve restlessness 
in 17 of the 30 children who showed this sign. She raised 
the concentration in the inspired air to 60-70% by 
providing a tent with a quarter of the capacity, and 
thereby dispelled the restlessness in a further 11 of the 
children. Finally, in the most severe cases, she applied a 
high concentration of oxygen by means of either a face- 
mask providing 90-95% of oxygen in the inspired air, 
or a special oxygen box (described on p. 752 of this issue) 
providing 80-90% of oxygen. This apparatus differs from 
the conventional canopy type of tent in its smaller 
capacity, which facilitates a rapid rise in oxygen content, 
and in its rigid material, which reduces leaks and ensures 
a higher maximal concentration. 

Serious anoxia is a much commoner feature of respira- 
tory infections in infants than in older children. In 
Dr. Morrison’s series of 108 children of all ages 60% of 
those under one year required oxygen therapy, compared 
with only 11% of those over one year. She has demon- 
strated convincingly that the behaviour of the infant is 
the most valuable clinical guide in the control of oxygen . 
therapy. 

As winter approaches pediatricians and physicians 
responsible for the care of children in hospital should 
review their methods of oxygen therapy, and be 
prepared to administer oxygen at any predetermined 
concentration up to 90%. But the danger of causing 
retrolental fibroplasia in very premature infants by 
administering oxygen in concentrations over 40% must 
always bé borne in mind. 


RUSSIAN SPRING-SUMMER ENCEPHALITIS 


THE relationship between the various forms of tick- 
borne summer encephalitis in different parts of the 
world has been keenly investigated. The similarities 
between the different causal viruses, revealed by 
hemagglutination and agglutination-inhibition reactions, 
suggest that these may have a common ancestry, varia- 
tions depending on differences in the hosts or in the 
pathogenicity of the virus.! 

One of the less well-known members of this group, 
Russian spring-summer encephalitis, was first reco, 
in the U.S.S.R. in 1935. Silber and Soloviev ? isolated from 
cases a virus serologically related to that of Japanese 
B encephalitis; and they identified the arthropod 
Ixodes persulcatus as the most probable vector. The 
disease, which has an incubation period of eight to 
eighteen days, is characterised by paresis and paralysis 
which usually develops on the second or third day of the 
illness. The motor disability is particularly noticeable 
in the neck and shoulder-girdle muscles but also may 
involve the back and limbs ; progressive atrophy of the 
affected muscles ensues. 

All 5 cases that have been described outside the 
Asian and East European areas were laboratory infections, 
and 2 of these ended fatally. Jervis and Higgins * isolated 
the virus from a woman who was probably infected by 
contact with animal excreta and died on the fourth day 
of the disease. Haymaker et al.‘ established the diagnosis 
by neutralisation and complement-fixation tests in a 
1, See Lancet, 1954, i, 1279. 

-% Silber, L. A., Soloviev, V. D. Amer. Rev. Sov. Med. 1946, suppl. 

. Jervis, G. A., gy arr G. H. J. Neuropath, 1953, 12, 1. 


: Haymaker, W., Sather, G. E., Hammon, W. M. Arch. Neurol. 
Psychiat. 1955, 73, 609. 
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man who accidentally inhaled the virus, became ill 
ten days later, and died thirteen days after the onset. 
The necropsy findings in this case illustrate the relation 
of Russian viral encephalitis to the St. Louis, Japanese B, 
and equine forms of encephalitis which it most closely 
resembles pathologically. The virus is strictly neuro- 
tropic, and no visceral lesions are found comparable 
to the inclusion-bodies found in the kidneys in the 
St. Louis and equine forms. The lesions in the central 
nervous system are largely confined to the grey matter 
and consist of areas of neuronophagia with a mono- 
nuclear-cell exudate of hematogenous or microglial 
origin. Perivascular cuffs of lymphocytes are uncommon. 
A predominantly oligodendroglia] reactive process is the 
only significant histological change differentiating Russian 
viral encephalitis from the Japanese B form. Topo- 
graphically, the cerebral cortex is relatively spared 
—which contrasts with the almost universal cortical 


involvement in Japanese B encephalitis. The thalamus, 


substantia nigra, and inferior olivary nuclei are usually 
extensively affected, while the degree of cerebellar 
change is variable. The sensory nuclei of the brain- 
stem are less severely involved than the motor nuclei, 
and the lesions in the anterior horns of the spinal cord 
are indistinguishable from those in poliomyelitis. 

The virus causing louping-ill, an encephalitis of sheep, 
is closely related to, and possibly identical with, that of 
Russian spring-summer encephalitis. But intracerebral 
inoculation of lambs with viruses recovered from these 
two conditions produces different clinical pictures. 

The importance of these pathological studies of 
Russian encephalitis lies mainly in the comparison which 
can be made between this and other forms of tick-borne 
encephalitis. The classification of the less clearly 
differentiated types of encephalitis aids those who are 
attempting to classify the viruses themselves. 


HYPERDYNAMIC CIRCULATION 


A HYPERDYNAMIC circulation—the main features of 
which are warm hands, nose, and ears, a collapsing 
pulse, a muscle “‘ knock ’’ felt by grasping the patient’s 
forearm in the palm of the hand, and capillary pulsation 
often seen best in the nail-beds—is common in patients 
with severe anemia,!*? hyperthyroidism,*® arteriovenous 
fistula,* 5 or extensive osteitis deformans.* 7 These clinical 
features are in contrast to those found in patients with 
a low cardiac output secondary to ischemia or hyper- 
tensive or stenotic valvular heart-disease, when the pulse 
is small and of poor volume, the periphery is cold, and 
the skin and muscle blood-vessels constricted. Cardiac 
catheterisation and the application of the Fick principle 
have done much to help our understanding of the circu- 
latory changes in the hyperdynamic state ; but several 
questions remain unanswered, and in particular there 
has been no information about the effect of exercise 
in such patients. Donald and his co-workers in Birm- 
ingham * have now corrected this deficiency by investi- 
gating the circulatory state at rest and on exercise in 
patients with a hyperdynamic circulation caused by 
anzmia or hyperthyroidism. 

In anemic patients at rest they found a cardiac output 

ter than normal when the hemoglobin level was less 
than 40%, and a normal cardiac output at hemoglobin 
levels above this value. The increase in output was due 
to an increase in stroke-volume rather than an increase 
in heart-rate: in fact the rate was often surprisingly 





1951, 30, 210. 
° ey ET 8 0. G., Howarth, S., McMichael, J. Clin. Sci. 1945, 


1. Brannon, E. S., Merrill, A. J., Warren, J. V., Stead, E. A. J. clin. 
Invest. 1945, 24, 332. 

2. Sharpey-Schafer, E. P. Clin. Sci. 1944, 5, 125. 

3. “yom J. D., Brannon, E. 8., Holland, B.C. J. clin. Invest. 

950, 29, 1069. 

4. Cohen, S. M., Edholm, O. G., Howarth, S., McMichael, J., 
Sharpey-Schafer, E. P. Clin. Sci. 1948, 7, 35. : 

5. J. V., Micherson, J. L., Elkin, D. C. J. clin. Invest. 

6 

7 

8 


Ibid, 1953, 12, 271. 
_ KE. W., Wade, 0. L. Ibid, 1955, 14, 329. 


. Howarth, 8. 
: Bishop, J. M., Donald 


of any increase in peripheral resistance was largely du 
to the reduced viscosity of the blood and, to a lessa 
extent, to peripheral vasodilatation. Because of th 
lowered peripheral resistance the work done again 
pressure by the right and left ventricles was not increased 
despite the high cardiac output. No significant inc 
in the filling pressure of the right ventricle was detected ; 
which suggests that this is not a critical factor in initiatin 
the high cardiac outputs. (None of Donald’s patients had 
a hemoglobin level of less than 30% ; below this lev 
it is common to find a raised venous pressure—a sign 
which indicates a reduced cardiac reserve and serv 
as a warning of the risk of frank cardiac failure if a 
transfusion is given too rapidly.) On exercise most o 
these anemic patients had an abnormally large increase 
in cardiac output. Judged by the volume of oxygen 
consumed per minute the cardiac output in patients with 
a hyperdynamic circulation was 140-196% greater after’ 
exercise than that in healthy people with comparable 
oxygen consumption. As might be expected, the amount, 
of work done by the right and left ventricles was greater 
than in healthy people, owing to the high rates of blood- 
flow rather than any increase in peripheral systemic or 
pulmonary resistance. One curious finding was that 3 
of the 11 patients with anemia had definite desaturation 
of their arterial blood, in the order of 85%. (Arterial 
desaturation has been described before in anemic 
subjects.°1°) None of the patients had any clinical 
evidence of lung disease. Nor can the cause of the 
desaturation have been the rapid rate of blood-flow 
through the lungs, because the saturation increased on 
exercise when the rate of flow was even greater. Thus 
this arterial unsaturation remains unexplained. 

5 patients with hyperthyroidism were studied. At 
rest all had cardiac outputs above normal, and 4 had 
pronounced tachycardia. The diastolic blood-pressure 
was low, and this so reduced the peripheral resistance 
that the work against pressure of the left ventricle was 
normal despite the high rates of blood-flow. The pul- 
monary vascular resistance was not reduced to the 
same extent, so the right ventricular work was increased. 
Clinical evidence of this is found in many patients with 
hyperthyroidism who have increased pulsation in the 
left parasternal region and over the right ventricular 
outflow tract, and in whom right-sided rather than 
left-sided failure tends to develop. As in the anemic 
patients, exercise increased the cardiac output above the 
level found in healthy people with comparable oxygen 
consumption. 

The signs of a hyperdynamic state in the peripheral 
arteries are related more to the low diastolic blood- 
pressure than to either the cardiac output or the increased 
pulse-pressure. High pulse-pressures are found in 
atherosclerotic subjects who have a raised systolic 
blood-pressure but do not present the signs of a hyper- 
dynamic circulation, and Donald and his colleagues have 
observed a hyperdynamic state in patients with a normal 
cardiac output. When the diastolic blood-pressure is 
low the pressure-volume relations of the arteries are 
greatly altered, and the increased distensibility of the 
vessels may give the impression of a hyperdynamic state 


even though the stroke-volume is within normal limits.4 





RECONSTRUCTION and extension is to be started at two 
London medical schools. Colonel J. J. Astor has given 
£400,000 towards the cost of the rebuilding of Middlesex 
Hospital Medical School, which was first planned before 
the Tate war. King’s College Hospital Medical School is 
to be extended in two stages. Work on the first stage, 
costing £90,000, is expected to start next spring. 


9. Plesch, J. Z. exp. Path. Ther. 1909, 6, 380. 
10. Hurter. Disch. Arch. klin. Med. 1912, 108, 1. 
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Special Articles 


THE PHYSIOLOGY OF CHANNEL 
SWIMMERS 


L. G. C. Puan 0. G, EpHotm 
M.A., B.M. Oxfd B.Sc., M.B. Lond. 
From the Division of Human Physiology, National Institute 
for Medical Research, London 

Tus paper presents the results of three years’ study of 
some of the factors concerned in the ability to endure 
immersion in cold water. People showing unusual 
tolerance of cold have been compared with people showing 
unusual intolerance. 

In 1951 there was a swimming-race across the English 
Channel in which eighteen of twenty competitors swam 
from France to England in times ranging from 12 to 20 
hours in water at 15-5°C (60°F). This is of great interest 
because records of shipwreck survivors show that persons 
immersed inthe sea at 60°F usually live only about 
5 hours, and seldom more than 6 hours, death being due 
to hypothermia (Molnar 1946). 

The swimmers in the 1951 race all conformed to a 
certain physical type, very different from that of athletes 
who cover long distances on land by running, cycling, 
skiing, or mountain climbing. Some of the swimmers 
were frankly obese ; others were of stocky build and had 
well-rounded contours concealing the muscular pattern 


(fig. 1). 





Investigations 


The swimmers in 1951 could not be followed in the 
race across the Channel, but one of them, a Greek (J. Z.), 
generously allowed observations to be made on him 
during an attempt on the record for swimming Lake 
Windermere (10'/, miles). 

At Windermere the water-temperature was 15-8°C 
(60-4°F), similar to that in the Channel. The swimmer’s 
rectal and deep-muscle temperatures were measured 
before and after practice swims and after the attempt 
on the record, which lasted 6 hr. 50 min. Observations 
were also made on a subject (G. P.) with poor tolerance 
of cold, who was a mountaineer and former long-distance 
runner and skier, but only enjoyed swimming in warm 
waters. Other measurements included those of body 


form, distribution of fat, and consumption of oxygen 
during swimming. The effect of immersion in a cold 
bath without swimming was studied to assess the 
importance of the high metabolism of swimming in the 
maintenance of body-temperature. Three other subjects 
were also studied, of whom two were fat and one was 
In 1954, when another Channel race was held, 


thin. 





Fig. !—Competitors in cross-Channel race, 1951. 


J. Z. marked by cross. (Reproduced by kind permission of the Daily Mail.) 


measurements made on all sixteen competitors included 
skin-fold thickness; and rectal temperatures were 
measured on four swimmers at the finish of the race. 
The investigations were made to try and answer the 
following questions : 
How do long-distance swimmers maintain their heat 
balance ? 
Do they keep up a high level of energy expenditure 
exhausting to the average person ? 
Do they lose heat less rapidly because of their body form 
and thickness of subcutaneous fat ? 
Can they continue to swim in spite of moderate hypo- 
thermia ? 


The physical characteristics of the subjects of the 
experiments are shown in table 1, and those of the 1954 
Channel swimmers in table 1. 

J. Z., aged 42, had swum the Channel three times, once 
staying in the water for 20 hours. He claimed that his 
resistance to cold had increased over the years owing to his 




















| { 
| | Height | Weight. | a 
Age | | ek: 

| (em.) | (ins.) | (ke) | (Ib.) | p Renae bg Measured 
a ae ee | 164 | 64-7 | 95-9 | 211 2-04 | 2-02 
G.P. <. | 41 | 183 | 72-0] 75:5 | 166 | 1-98 1-36 
0.G.E. | 42 | 183 | 72-0| 71-4 | 158 | 1-92 ot 
K. H. 23 | 178 | 70-0 | 67-0 | 148 | 1-82 
W.M. 21 | 170 | 67-0 | 68-2| 150 | 1-78 








practice of wearing a minimum of clothing and of swimming 
in very cold water. 

G. P., aged’ 41, was a healthy subject with very little 
subcutaneous fat. 

O. G. E. was an apparently slim man aged 42, 

The two other subjects J. M. and K, H. were young Naval 
ratings of average physique. 


, Methods and Results 

Body-tenvperature 

The body-temperatures of J. Z. and G. P. were 
measured, before and after swimming at Windermere, 
in a boat-house 10 yards from the lake, with an ambient 
temperature of 16°C (60-8°F). Rectal temperature was 
measured with a copper ‘ Constantan’ thermocouple 
protected by a plastic catheter and inserted to a depth 
of 5 inches. Needle thermocouples were used to measure 
muscle temperature. 

Before his attempt on the record J. Z. greased his body with 
3 or 4 lb. of anhydrous lanolin which formed an uneven layer 
averaging 1 mm. thick. In swimming he used the crawl 
throughout, his stroke-rate being 52 a minute for the first 3 
hours and decreasing then to 50 strokes a minute. J. Z, 
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TABLE II—MEAN MEASUREMENTS OF 1954 CHANNEL SWIMMERS COMPARED WITH BRITISH FACTORY WORKERS AN» 
YOUNG GIRLS 




















Channel swimmers 1954| Factory workers 1952 | Channel swimmers 1954 
(males) (males) (females) Schoolgirls 
Mean | Range Mean Range Mean Range Mean | Range 
No. of subjects . . 12 228 4 39 
Weight (Ib. , 188-6 168-229 147-5 108-230 158-0 147-175 135-0 104-171 
Height (cm.) . 5e 169-6 | 157-181 170-9 154-182 162-3 156-168 168-3 158-179 
Biacromial breadth (cm.) 409 | 39-43 38-5 33-42 38-7 36-41 36-7 32-41 
Bitrochanteric breadth =. ). 34-8 | 32-36 32-8 29-35 35-2 33-39 34-0 30-37 
Mid-thigh girth (cm.) . 57:6 | 54-62 50-9 40-63 60-9 55-67 ee nd 
Super, 1 tissue thickness (mm.) : 
Biowr, we ous te 5-8 4-9 ‘7 2-6 9-5 6-12 5-5 3-13 
Triceps as 113 20 ‘7 3-13 15-0 12-17 10-2 4-21 
Subscapular 16- 11-35 8 3-21 13-6 10-16 9-4 4-18 
Subcostal .. 14-1 7-23 } ‘7 3-21 12-9 8-17 7-1 3-16 
Supra-iliac .. 13-8 9-22 | ; a 15°5 11-21 9-1 4-17 
Abdomen 18-4 14-26 } “9 4-23 23-4 18-30 12-4 7-26 
Age (yr.) 34 23-58 5 17-58 | 27-5 21-35 16-17 ts 























rested for less than a minute every 2 hours to take food ; he 
consumed 70 g. of glucose and approximately 6 oz. of hot 
milk and coffee. At the end of the attempt, which lasted 6 hr. 
40 min., he was in good condition and ran up the beach. The 
layer of | grease was still present over his trunk, thigh, and arms. 
His forearms and legs were intensely pale ; his brachial pulse 
was only felt with difficulty, and his radial pulse was impalp- 
able until 50 minutes later. His blood-pressure was 130/90-95 
mm. Hg 53 minutes after the swim, compared with 120/75 
mm. Hg before, and his body-weight had decreased from 
211 to 209 lb. The temperature measurements occupied 30 
minutes, during which he stood nude; he did not shiver or 


TABLE IlI-——-RECTAL TEMPERATURE OF J. Z. SHOWING EFFECT OF 























SWIMMING 
! 

Winder- , Duration 
mere Bo A Time after | , Water- | of 
swim water leaving water | temperature swim 

no. | (min.) 
1 37°8°C 9 min. 37°8°C | 13-8—15-8°C 62 
(100°F) (100°F) | (56-8-60-4°F) 
wee fs | 
(100°F) | } 
28 , 38°2°C | | 
(100-8°F) 
2 37-6°C 3 min. 37-9°C | 13-8—15-8°C 73 
(99-7°F) (100-2° F) | (56-8—60-4°F) 
& . 37:7°C | 
(99-9°F) | | 
10 ,, 376°C 
(99:7°F) | 
eee: OS ae 
(99-5°F) | 
3 | 3min,37-4°C | 15-8°C 409 
‘ (99-3°F) (60-4°F) 
| | 18 ,, 37:2°C 
| (99-0°F) | 
! 
complain of cold. Eosinophil-counts were 357 per c.mm. 


before the swim, 22 per c.mm. 3 hours after the swim, and 435 
per c.mm, the next morning. 

Observations werg also made before and after practice 
swims lasting 73 and 63 minutes. In these J. Z. swam across 
the lake to a river, where the water-temperature was 13-8°C 
(56-8°F). The crossing took 15 minutes each way; so J. Z. 
was swimming in the river for 33 and 43 minutes respectively. 

His rectal temperature was virtually unchanged after the 
practice swims and only slightly reduced after swimming for 
6 hr. 50 min. (table tm). His stroke-rate during practice was 
51-58 a minute, which was higher than in the long-distance 
swim; so heat production was presumably correspondingly 
increased. The eosinophil-counts were unchanged after the 
practice swims. 

Tissue temperatures are shown in fig. 2. The deep-muscle 
temperature in the thigh was above the rectal temperature, 
and the deep temperature in the forearm was only 2°C below 
the rectal tem ture. The deep-muscle temperature (4-8 
cm. depth) fell rapidly when stive: A activity ceased ; during 
swimming the muscle A peated was probably higher than 
those plotted in fig. 2 


These results, taken together, show that, in spite of 
considerable cooling of the superficial tissues, the tempera- 


ture of the central body mass remained normal. J. Z. 
must have reached a stable state in which the effective 
thermal insulation of the outer tissues was such that heat 
production balanced heat loss. 


The second subject, G. P., intended to swim for an hour 
in Lake Windermere. He had an initial sensation of intense 
cold, which gradually diminished, and after 10 minutes he 
felt no discomfort. When he had been swimming for 20 
minutes, shivering started in his jaw muscles, and his swimming 
movements begen to be restricted because of weakness, which 
steadily increased until at 30 minutes he was forced to give 
up. On getting out of the water G. P. could not stand ; he 
crawled on to the jetty, and had to be assisted to the boat- 
house. Violent generalised shivering Jasted 20 minutes. His 
rectal temperature (fig. 3), which was 345°C (94-1°F) 4 
minutes after leaving the water, compared with 37°C (98-6°F) 
before entering it, reached 33-7°C (92-7°F) 10 minutes later, 
after which it began to rise. 

Swimming in water at 20-5°C (68-9°F) G. P. developed 
suddenly muscular weakness after 41 minutes ; his rectal 
temperature, measured 3 minutes later, had fallen to the 
same level as that reached after 30 minutes in Lake 
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Fig. 2—Temperature gradients : 
in J. Z.’s forearm after long-distance swim of 409 min. 


ditto in thigh. 





xx 
o-0 


eo—e in J. Z.’s forearm after 60 min. immersion without 
swimming in water at 16°C. 
4-4 in G. P.’s forearm under normal conditions. 
x deep forearm temperature at 8, 91/,, and 12 min. after 
leaving the water after 63-min. swim. 
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G.P. (thin) J.2Z.(Fat ) 
° LYING IN BATH LYING IN BATH 
c water 16°C ___ water 16°C 
38 <+_———___» . > a 
37F 4 
SWIMMING 
water 16°C 


RECTAL TEMPERATURE 
u 
o 
' 





35+ 4 
OO Lying still in bath 
e—e Swimming 
34+ —_— 4 
SWIMMING 
water 16°C 
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Fig. 3—Rectal temperatures after swimming and during immersion 
without swimming in water at 16°C in G. P. (thin) and J. Z. (fat). 





Windermere. In slightly warmer water, 21-:8°C (71-2°F) 
G. P. swam for an hour before complaining of weakness. 
At higher temperatures still he continued for an hour 
without any weakness, but even in water as warm as 
25-3°C (77-5°F) his rectal temperature fell slightly (fig. 4). 


Expenditure of Energy in Swimming 


Expired air was collected in a Douglas bag, connected 
to a mouth-piece by tubing, 1 inch in internal diameter, 


TABLE IV—-OXYGEN CONSUMPTION (LITRES/MIN.) AND ENERGY 
EXPENDITURE (CAL./MIN.) 





bath 


In 
Lying | Sitting (608% Swimming 


60-8°F) 





Subject 





Cai.| 0, | Cal.| 0, 
1-75| 0-35| 3-80| 0-74 
ve | a | 4-95) 0-99 
4-75| 0-95 


Cal.| O 
1-55) 0-31 


Cal. 


10-85 
13°5 


12-0 
14:8 


O: 


2-17 
2-70 


2-40 
2-96 











Slow crawl 
Crawl 56 strokes/ 


min. 
Crawl 56 strokes/ 
min. 
Crawl 58 strokes/ 
min. 


1-45) 0-29 0-34; 8-30) 1-66) 10-3 


i | -- | 10-4 
5 cee ee 


2-06 
2-07 
2-16 


Breast stroke 
moderate 
Breast stroke 
modera' 
Breast stroke 
moderate 





«| 1-30} 0-26) 2-3 10-5 |2-10| Breast stroke 


moderate 





0-46) 3-5*| 0-70 
| | 
* Bath temperature 21-8°C (71°2°F). 


In swimming, speed through the water is a deceptive index of 
work-rate since it is affected by so many variable factors—e.g., 
waves, wind, and currents. J. Z.’s speed in Windermere varied 
— 1:7 to 1-3 m.p.h. He started at 1-7 m.p.h. A head wind oe 

sprang WP, and the water became choppy; his speed fell to 1 
m.p.h. In the last hour the water was calm, but by this time he 
was tiring and co not make more than 1:3 m.p.h. His stroke- 
rate, on the other band, was Lye g constant at 50-52 strokes 

@ minute. In swimming- aths speed is affected by the turns at 
the end of the bath. Both ts open Santer and in baths the apparatus 
for collecting expired air may cause 

Expert swimmers using ~ crawl are robably ey more 
> than average ig breast Troe, Yiphus 0 . G. E. 
d G. P. swimming at the nace they normally use, when asked to 
vane for, | say, half an hour, ye swam at ae 1-1 m.p.h., whereas 
J. Z. even, after 6 hours was still doing 1-3 m.p.h. 

=. view of these considerations it seems unwise to do more than 


~~. three categories slow, moderate, and fast as an index of 
effort in swimming. 
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Fig. 4—Rectal temperature in G. P. after swimming in water at various 
temperatures. 
Time 0 = time entering water. 
¥ = time leaving water. 


The water temperatures are shown above the corresponding 
rectal temperatures. 





which passed underneath the subject as he swam and 
up between his legs. The bag was supported by a pole 
until it was partially full, when it was allowed to float 
behind the subject. The inlet valve was fitted to a 
plastic tube curving over the subject’s head, so that he 
could use the crawl stroke. The results are presented in 
table Iv. 

Using the crawl, at a stroke-rate of 56-58 a minute, J. Z.’s 

oxygen consumption was 2-40-2-97 litres a minute. During 
the long-distance swim of 10"/, miles his stroke-rate was 50-52 
a@ minute ; so probably his oxygen consumption was 2-1—2-6 
litres a minute. G. P., using the breast stroke, had an oxygen 
consumption of 2-1—2-2 litres a minute, which is comparable 
with J. Z.’s long-distance energy expenditure. 
On a surface-area basis the heat production was about 
the same: J. Z. 4:76-5:90; G. P. 5-30—-5-55 calories per 
square metre a minute. In spite of the identity of heat 
production, G. P. became hypothermic in 30 minutes 
swimming in water at 15-8°C (60-4°F), in which J. Z. 
could maintain thermal equilibrium for many hours. 


TABLE V—CONDITIONS BEFORE BATH EXPERIMENTS ON.J. Z. 








Room-temperature | Time i a .¥ bath 
: hour at 19°C (66-2°F) a se Fas 73 
« hours at 15-8°C (60- °F) . _ 63 
2 jours at 26°C (78-8°F) - 48 





Effect of Immersion in Water without Swimming 

J. Z.’s rectal temperature was measured on three 
occasions while he lay in a vigorously stirred bath kept 
at 16°C (60-8°F). His skin-temperature remained not 
more than 0-5°C (0-9°F) above that of the water, unless 
stirring was discontinued, whereupon the skin-tempera- 
ture rose rapidly, 

Before immersion, J. Z., dressed in his usual clothes—i.e., 
light worsted trousers and short-sleeved shirt open at the 
neck—spent 1-3 hours sitting still at various room-tempera- 
tures (see table v). The changes in his rectal temperature are 
shown in fig. 5 (one experiment is omitted because the thermo- 
couple was defective), Heat production was increased by 
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No studies appear to have 





Room-temperature 19°C 
73 min. in water at 16°C 
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been made on subjects show- 
ing exceptional tolerance of 
cold. J.Z.’s resting metabolism 
4 is well within normal limits 
(table tv); so his tolerance 
of cold differs from that of 
se patients with thyrotoxicosis, 
who have a high skin-tempera- 
a ture and increased heat pro- 
duction. 


Studies on Other Subjects 
Experiments similar to those 
described above were made 
4 with three other subjects. 
The results are shown in 








63 min.in water at 16°C fig. 6.. Again there was an 

366 1 L l rf 4 i L lL L 1 l 1 S . 
100 75 50 25  O .25 50 75 100 125 150 175 200 225 association between the 
MINUTES amount of subcutaneous fat 


Fig. 5—Rectal temperature in J. Z. during immersion in a cold bath (16°C). 
e—e ‘Two hours sitting in room at 15-8°C before entering bath. Oxygen consumption 


990 and 950 c.cm. a minute during immersion. 
o——o 





shivering (see table Iv) but was inadequate in one experiment 
to prevent a slight fall in body-temperature. 

He did not complain of discomfort other than boredom, 
and once he read a newspaper while lying in the bath. Shiver- 
ing was never prominent and consisted of a fine tremor. He 
maintained his body-temperature rather better when swimming 
than when lying still in water at 16°C (60-8°F). 

Similar experiments were planned with G. P. as subject. 
The results of the first experiment are shown in fig. 3 
and table Iv. 

Before immersion G. P., dressed in his ordinary clothes, was 
engaged in sedentary work at a room-temperature of 18°C 
(64-4°F). 

Violent shivering began within 2 minutes of his entering 
the bath, and continued throughout the experiment. Dis- 
comfort was intense for the first 5 minutes in the bath and 
gradually passed off, giving way to a sensation of great cold. 
After 33 minutes he asked to be taken out, and had to be 
lifted from the bath because muscular rigidity made him 
incapable of voluntary movement. The experience was so 
unpleasant that he was unwilling to repeat the experiment. 


Comparison of this experiment with the effect of 
swimming in water at a similar temperature shows that, 
in the case of G. P., although there was a considerable 
fall in rectal temperature in the bath it was much less 
steep than when he was swimming, which is in contrast 
to the results obtained with J. Z. This is in spite of the 
fact that G. P.’s oxygen consumption was less in the 
bath than when he was swimming in Lake Windermere 
(table rv). 


Mean Skin-temperature in Air and Thermal Sensation 

The mean skin-temperature of J. Z. showed an unusual 
relationship with sensations of comfort. The level of 
mean skin-temperature associated with thermal comfort 
in most people is 33-5-34-0°C (92-3-93-2°F) (Hardy and 
Soderstrom 1938, Gagge et al. 1938, Yaglou and Messer 
1941). J. Z., on the other hand, was comfortable with a 
medn skin-temperature of 30-31°C (86-0-87-8°F). He 
wore few clothes and habitually slept naked at night at a 
room-temperature of 15-16°C (59-0-60-8°F) with only 
a sheet to cover him. In the experiment described above, 
when J. Z. sat in a room at 26°C (78-8°F), his mean skin- 
temperature rose to 32-5°C (90-5°F) and he complained 
of feeling too hot. 

Other subjects usually first complained of cold when 
their skin-temperature fell to 32-5°C (90-5°F), and of 
severe discomfort when it fell to 30°C (86°F). These 


results (table vi) are consistent with the findings of 
Gagge et al. (1938) and Hardy and Soderstrom (1938). 


1 hour in room at 19°C. Oxygen consumption 740 c.cm. a minute during immersion. 


and the effect of immersion 
on body-temperature. 

G. P. and O. G. E. swam 
together for 60 minutes in 
water at 21-8°C (71-2°F). 
O. G. E.’s rectal temperature 
rose by 0-25°C (0-45°F), whereas G. P.’s fell by 2-8°C 
(5°F). J. M. and K. H. also swam together in water at 
19°C (66-2°F) for 35 minutes; by then J. M.’s rectal 
temperature had risen 5-0°C (0-9°F) and K. H.’s had 
fallen 1-3°C (2:3°F). O. G. E. and J. M. were fat, and 
G. P. and K. H. were thin (table 1). Neither O. G. E. 
nor J. M. was obese in the ordinary sense, and O. G. E. 
would usually be described as of slender build. Until 
measurements were made, it was not suspected that 
these two subjects had such a considerable subcutaneous 
layer of fat. 

K. H. and O. G. E. were also the subjects of experi- 
ments in baths, the results of which are shown in fig. 6. 
K. H. cooled less rapidly in the bath than when he was 
swimming, resembling in this respect the other thin 
subject, G. P. 

In O. G. E., on the other hand, the rectal temperature 
fell while he lay in a bath at 21-8°C (71-2°F), whereas 
when he was swimming in water at that temperature his 
rectal temperature rose. O. G. E. therefore resembled 
J. Z. O. G. E.’s metabolism, due to shivering, rose to 
about the same level as J. Z.’s, both being considerably 
less than G. P.’s shivering metabolism (table Iv). 


Anatomical Measurements 
The regional thickness of the skin and subcutaneous 
tissue was estimated in all five subjects from the thickness 


TABLE VI—SKIN-TEMPERATURE AND THERMAL SENSATION IN 














AIR 
Mean 
“ene. Thermal sensation of subject 
ture 
| 
°C °F J. Z. G.P. R. B. P. * H.D.L.* 
35-0 | 95-0 ba 
34-5 | 94-5 Too hot 7 a 
34-0 | 93-2 “s ast ae 
= 3 ore A Comfortable | Comfortable | Comfortable 
32:5 | 90-5| Too hot ie. ua Slightly cold 
32-0 | 89-6 ie Cold P < 
31-5 | 88-7 ach an oth 
31-0 | 87-8 | Comfortable - os 
30-5 | 86-9 Bie ws Very cold 
30-0 | 86-0 | Comfortable | Very cold Pace 
29-5 | 85-1 va a6 
29-0 | 84-2 | Comfortable 
28-5 | 83-3 ae 
28-0 | 82-4 | Comfortable 
27-5 | 81-5 oe 
27-0 | 80-6 | Slightly cold 

















* Observations on Arctic crews. 
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small to play a signi- 
7 ficant part in heat loss. 

The effective thermal 
insulation of the tissues 
is the reciprocal of the 
effective thermal con- 
ductance and can be 
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Fig. 6—Rectal temperature during swimming and in cold bath in 3 subjects, 2 fat and | thin. Compare with fig. 3. 
O——O Lying in bath. 


@—e Swimming. 


of the skin folds. These were measured with spring- 
loaded callipers exerting a pressure of 1 kg. and with 
jaws measuring 3 sq. cm. The skin-fold thickness so 
measured corresponded approximately to double the 
thickness of the subcutaneous layer of fat determined 
radiographically. The results are shown in fig. 7, where 
the subjects are divided into two groups, fat and thin. 
The difference between the thickness of subcutaneous 
fat in these two groups is striking and corresponds to 
their tolerance of cold water. Diagrammatic silhouettes 
of J. Z. and G. P. are shown in fig. 8. 


Conductance and Insulation 


These findings suggest that tolerance of cold water is 
related to the thickness of the subcutaneous fat. The 
thermal conductivity of human fat and muscle has been 
redetermined by Hatfield and Pugh (1951) and Hatfield 
(1952) who found fat to be about three times as good an 
insulator as muscle and almost twice as good as skin. 
These figures are for tissue removed from the body, 
without a blood-supply. Fat is avascular, compared with 
skin and muscle; so the difference in thermal con- 
ductivity in vivo would be even greater, depending on 
the volume of blood-flow to the different tissues. 

The over-all thermal conductance of the body (effective 
thermal conductance) can be calculated from the skin 
and rectal temperatures and the heat production (Hardy 
and Soderstrom 1938). The effective thermal conductance 
K, in calories per square metre an hour per degree 
centigrade, is given in the equation : 

, eee ae 
Tr-Ts 
where Tr = rectal temperature in °C 
Ts = mean skin-temperature in °C 
H = heat production in calories per square metre an hour 
us 12%, representing heat loss from the lungs, 

Effective thermal conductance has two components. 

It is a measure of the passage of heat through the tissues 


converted into Clo units 

by multiplying by 5-56 

(Gagge et al. 1941). 
The efiective thermal 

conductance in the vaso- 

constricted state is 9-3 in men and 7-0 in women, the Clo 

value being 0-6 and 0-8 (Hardy and DuBois 1940). 
Approximate 

values for effec- 

tive thermal 

conductance and 6 

insulation have 

been calculated 20 

for J. Z. and G. 

P. swimming and 

lying still in 5 

water (table vii). 

Such caleula- 309 

tions, when based 5 

on stable condi- 

tions, may be 12 

regarded as 

reasonably reli- 

able, and this 

condition is ful- 

filled in the case 

of J. Z. In the 

case of G.P., who 

did not reach a. 

stable state, 

allowance has 

to be made for 
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J.Z. G.P. 


Weight 97 kg. 75k 

loss of stored heat : g- 
associated with eight Sy2Ft. 6 Ft. 
continued body Fig. 8—Silhouettes of J. Z.and G. P. Numerals 
coolin g, and the indicate thickness of subcutaneous fat (mm.) 


" A : at the corresponding points. Height of figures 
rsuercom sage of oe is to scale but not thickness of fat. 
actor is diffic 


(Burton and Edholm 1955). As an approximation, stored 
heat loss has been calculated as follows : 


Stored heat loss = rate of fall in rectal temperature near end of 
experiment x specific heat of tissues x 
body-weight x 2/3. 
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6, thigh ; and 7, leg. 
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Fig. 7—Thickness of subcutaneous fat in 5 subjects: 3 fat (J. Z., J. M., and O. G. E.) and 2 
thin (G. P. and K. H.) at 7 sites: |, forearm; 2, arm; 3, chest ; 4, abdomen ; 5, back ; 


~ surface area 
w= os Jz. J.M. 0.G.E. G.P. K.H. The value for the bath experiment 
Sy was: 
ne 20 155 
ou 1-4 x 0°83 x T9 * 2/3 = 30-7 calories per 
Ss § 5 square metre an hour. 

1 pee 

88 ’ G. P., swimming in water at 25-3°C 
ar $ (77-5°F) showed only a small fall in 





rectal temperature (0-8°C) (1-4°F) after 
an hour. It has been assumed that 
under these conditions stored heat can 
be ignored. 
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TABLE VII—-EFFECTIVE THERMAL CONDUCTANCE AND 















































INSULATION 
| | | | Fim 
BA: \ejm>| Temperature & 
| gg 225) °C °F) g-. ? 
a «7 
im Ze Ey 3> =~ 
| 33 825 | 2° | 38 
| ag \5 a3) 8 | £2.) 25 
so See g | 3] 8 | Ba} a 
| @.- 25 § 2 A E| 
| #2 (See 2] 8] gi sci" 
| = lpsal e|e§|~s 
| | | 8 if 
| Subject J. Z. (2-0 sq m.)' 
Swimming ..| 660 | 390°5) 16-0 | 37-4 | 21-4 13-4] 4-2 
0-8)|(99-3)|(39-5) 
Bath .. of 270 =| 118-8) To 37-1 | 20-1 | 5-9] 9-4 
(62> 6)|(98° $)\(36- 2) 
s | ec ee 
Ww ee 630 1| 2 
inn (77: (8:3 a 3) 
Bath .. . | 498 + 30-8* | 261-3| 16-0 0-6 | 12-7| 4-4 
| | (60: aor. Or. 1)| 
| 














* Stored heat loss. 


Table vir shows that conductance was much greater 
in both men while swimming than in the bath. This is 
attributable to the peripheral localisation of the extra 
heat production of muscular work. 

In G. P. conductance was so great that even the 
metabolism of swimming was insufficient to prevent 
hypothermia from developing in water at 21-8°C (71-2°F), 
and water warmer than 25°C (77-0°F) was necessary for a 
stable thermal! state. In J. Z., on the other hand, although 
conductance was twice as high when he was swimming 
as it was when he was motionless in water, the metabolic 
production of heat was enough to prevent his body from 
cooling. 

Channel Swimming-race, 1954 

The cross-Channel race in August, 1954, provided an 
opportunity to collect more information on long-distance 
swimmers. 


Methods 
The rectal and oral temperatures of four of the seven 


successful competitors were recorded immediately after , 


completion of the crossing. The rectal thermometer 
was introduced to a depth of 3'/, inches and left in place 
at least 3 minutes. The measurement was repeated 
in doubtful cases. Other observations included sea- 
temperature, weight and distribution of grease used by the 
swimmers, food intake during the swim, and stroke-rate. 

All 16 competitors were examined before the race, 
and measurements made of skin-fold thickness in collabor- 
ation with Dr. W. H. Hammond, to whom we are greatly 
indebted. The method used (Edwards et al. 1955) was 
to measure over six standard sites with spring-loaded 
callipers. Superficial tissue-thickness measurements were 
obtained from a chart relating fat-thickness measured by 


X rays and calliper readings. This method has been used 
for surveys on children and industrial workers (Hammond 
1955) ; so there is a basis for comparing swimmers with 
other groups. 


Results 

The measurements are set out in table 11, and the 
swimmers are compared with a group of British factory 
workers. The subcutaneous fat of the swimmers in all 
areas measured averaged twice the thickness found in 
the factory workers. All the measurements recorded on 
the swimmers fell at the extreme range of the frequency 
distribution for the factory workers. 

The summarised figures given in table 11, together with 
the heights and weights, provide further evidence that 
long-distance swimmers belong to a certain physical 
type, characterised by a large body-weight in relation to 
height. It is clear that none of the swimmers was thin. 

Other observations made on the Channel swimmers are 
set out in table vu. Two of the swimmers had rectal 
temperatures of 34:7°C (94:5°F) and 34-8°C (94-6°F) at 
the end of the race. This is similar to the rectal tempera- 
ture of G. P. when he was forced to give up. The winner 


had a rectal temperature of 35-6°C (95-8°F), and the 


second woman to finish had a normal mouth temperature 
of 36-7°C (98-6°F).* These last two swimmers were fat, 
even by Channel swimming standards. 

The grease used by the swimmers was anhydrous 
lanolin, and the amount used varied from nil up to 8 Ib. 
When used, it was applied all over the body ; the thick- 
ness differed greatly because the grease was smeared on 
with the fingers. The lanolin soon became hydrated, and 
much of it washed off, especially over areas exposed to 
rapid water flow, such as the hands, the feet, and the 
medial aspects of the arms. By the end of the race the 
average thickness in two subjects examined was judged 
to be less than 1 mm. There appears to be some loss of 
confidence among Channel swimmers in the effectiveness 
of grease, and one of them, when asked before the race 
why she used no grease, said she could keep warm without 
it and saw no point in carrying extra weight across the 
Channel. (The increased buoyancy was apparently not 
appreciated.) 

In all the swimmers examined after the race the 
peripheral pulse was absent and the limbs were cold— 
to touch them was like handling fish. Measurement of 
blood-pressure was difficult owing to the small pulse 
volume at the elbow. 


Procedure on a Cross-Channel Swimming-race 

The swimmers leave Folkestone in their respective pilot 
boats about 7 p.m. and assemble on the beach at Cap 
Gris Nez about 11 p.m. The pilot boats wait offshore and 





* We are indebted to Dr. Sabri, the Egyptian medical officer, 
for this figure. 


TABLE vilI—1954 CHANNEL-RACE OBSERVATIONS 























ose 4 pe Time in water 
rder 0 . | . ‘ (9a re 
finishing Name Sex Country (yr.) Body-temperature Notes 
| | hr. min. 
lst | B. Pereira Portugal 33 12 25 35°5°C (96°F rectal) | 
2nd H. Hamad M gypt 37 12 49 34-7°C (94-5°F rectal) o% 
3rd B. Fisher ‘ Beltein 27 14 25 : $5 | Grease on face and neck only 
4th J. Zirganos M | Greece 44 16 23 os | Grease on trunk only 
5th M. Feather es F | Britain 21 16 23 36-7°C (98-0°F mouth) | No grease 
6th A. Abertondu.. M | Argentine 35 16 53 No grease 
7th El Sousi es M | Syria 27 17 ‘(55 34-8°C (94- -6°F rectal) 5 Ib. grease 1-2 mm. thick 
| 34-4°C (94-0°F mouth) | 
Competitors who did not finish : : Cause of failure : 
N. Barnie M | Scotland 57 17 Fatigue 1"/, lb. grease. 
J. Kammersgaard | F | Denmark 35 14 50 Fatigue te 
B, -- | M_ | Lebanon 23 16 approx Fatigue 
d. MoCleliana M Britain | ee Unspecified 
A. Rizzo -. | M |} Malta 28 36 7% Fatigue 
4. | M | Beivats we pos! Pull ul l | 81 
net ritain ss led shoulder muscle b. grease 
D. Beltram vs M | Mexico 36 pe | Cramp 
| | 
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are marshalled by two control boats equipped with radio. 
About midnight the swimmers themselves and 
get ready. They all start together at about 12.30 a.m., 
4hours before high water at Dover. Each swimmer is 
accompanied by a motor pilot boat and a rowing-boat. 
The first competitor usually finishes about midday and 
commonly lands near St. Margaret’s Bay. The last 
swimmer may not finish until after dark and may land 
anywhere between Folkestone and St. Margaret’s Bay. 
On landing, the swimmer has to wade out of the water : 
he then returns to his pilot boat and is taken back to 
Folkestone. The times are checked by the swim marshal 
in one of the control boats. The other control boat 
maintains communication with the swim marshal and 
with the shore. 
Other Swimming-races 

During our time spent with the Channel swimmers, 
we heard descriptions of other long-distance swims, some 
of greater duration and others in colder water than the 
Channel. These are reported briefly here because they 
do not appear to have been published. 

On Dec. 31, 1953, a 42-km. race took place in 
the Nile, near Cairo, two and a half times round an 
island. The water-temperature, measured by Dr. Sabri, 
was 11°C (51:8°F), and only two out of thirty-two 
competitors finished the race. They were in the water 
for 14!/. and 17 hours. About half the competitors gave 
up in less than 7 hours because of cold. 

In 1953 J. Z. swam in the Bosphorus in water at 
8°C (46-4°F) for 4 hours. He was then removed semi- 
conscious and remained in this condition for 3 hours. 
(He and his trainer were convinced that he had been 
poisoned.) 

Among very long swims there are two outstanding 
ones, both in warm waters. One was of continuous swim- 
ming for 70 hours in the Mississippi, travelling 300 km. 
down stream; and in the other, in the River Plate, 
200 km. was covered in 75 hours. In both cases the 
water-temperature was said to be about 21°C (70°F). 


Disturbance of Consciousness 
There are several instances of disturbance of conscious- 
ness in long-distance swimmers, presumably due to cold. 
In 1946 Hamad, the Egyptian swimmer, had to be taken 
out of the Channel after 7 hours. He was in a confused 
state—e.g., he asked for cotton-wool to wipe his eyes 
and then attempted to eat the wool. In 1951, when 
Hamad was 35 lb. heavier and much fatter, he won the 
Channel race. In 1945 another Egyptian swimmer, who 
was considered to be too thin by his trainer, was also 
removed after 7 hours ; he was unconscious for 3 hours. 
The winner of the Ladies Race in 1951 became halluci- 
nated after wading ashore and complained that she saw 
animals in the water. Similar hallucinations were 
experienced by a swimmer in the 1954 race, who was 
removed from the water after 7 hours, because of cold. 


Discussion 
Partial answers can now be given to the questions 
asked in the introduction. 
Do Channel swimmers tolerate hypothermia better than 
others ? The answer appears to be yes, because the level 
of rectal temperature measured in two of the cross- 
Channel swimmers was as low as in G. P. when he was 
forced to give up swimming in Lake Windermere. It 
seems unlikely that this tolerance of hypothermia is an 
important part of the ability to withstand cold. J. Z. 
could maintain his body-temperature for very long periods 
when G. P. could not, and it can be suggested that the 
rectal temperature falls only when the swimmer is becom- 
ing fatigued and his expenditure of energy decreases. 
The muscular weakness experienced by G. P. when his 
rectal temperature fell to 34-5°C (94-1°F) was quite 
distinct from cramp or fatigue ; this phenomenon needs 
further study. 





Is the heat production of Channel swimmers exceptionally 
high, enabling them to maintain heat balance even in cold 
water? J. Z., in short practice swims, had an energy 
expenditure of 350-400 calories per square metre an hour. 
On longer swims, when the stroke-rate fell, the energy 
expenditure was possibly about 310-350 calories per 
square metre an hour. The energy expenditure of other 
Channel swimmers has not so far been measured, but the 
values obtained with J. Z. are comparable with those of 
G. P. and 0. G. E. Glaser (1950) reports a value of 365 
calories per square metre an hour for “‘ moderately hard 
swimming ”’ (expired air was collected in a Douglas bag 
during swimming). 

Karpovich and Millman (1944) studied in many sub- 
jects the energy expenditure during sprint swimming. 
They collected the expired air after the subject had 
swum a distance of 60-120 ft. holding his breath. Very 
high calorie values were obtained, up to 80 calories a 
minute. The manner of measuring and the nature of the 
sprints make it difficult to compare the results with those 
obtained in the present study, where the swimmers were 
in a stable state. However, swimming the breast stroke 
at 1-7 m.p.h. cost 18 calories a minute, which. is a little 
more than the calorie expenditure of J. Z. swimming 
slightly faster. It is clear that J. Z.’s energy expenditure 
during swimming is not exceptionally high. If, in this 
respect, J. Z. is typical of Channel swimmers, the answer 
to the second question is in the negative. What is 
remarkable, however, is the total energy expenditure of a 
Channel swimmer. The time spent in crossing the 
Channel is 12-20 hours, and the rate of stroke is main- 
tained approximately constant throughout. In the case . 
of J. Z. this means an energy expenditure probably 
averaging 750 calories an hour—i.e., a total expenditure 
of 9000—-15,000 calories. This makes Channel swimming 
possibly the greatest feat of endurance in the world of 
sport. 

An important aspect of heat production during 
swimming concerns the advice to be given to those in 
danger of shipwreck. Glaser (1950) wrote : 

“ Fit men, who are in danger of immersion in cold water, 
might be advised to swim or struggle as hard as they can for as 
long as they can. If they try to preserve their strength by 
clinging to wreckage or floating on their lifebelts, they will die 
from cold. Perhaps more lives would have been saved in the 
past if this had been understood.” 

The present results do not support this statement. 
In the case of J. Z. the rate of body-cooling was very 
low when he lay motionless in a cold-bath, and virtually 
nil while he was swimming. He would probably do equally 
well motionless or swimming. G. P., on the other hand, 
cooled more rapidly while swimming than while lying 
still, and he would almost certainly survive longer if he 
refrained from swimming or struggling. 

This finding was confirmed in the other thin subject 
studied. O. G. E. had a slight fall of rectal temperature 
in the bath but not when swimming. The water-tempera- 
ture was relatively high (21-8°C, 71-2°F), and the increase 
in heat production due to shivering in the water was 
small compared with the heat production of swimming. 
The traditional naval advice to cling to wreckage and not 
to waste energy by swimming is probably correct. 

Do Channel swimmers lose heat less rapidly because of 
their physique? ‘The spreading of grease over the body 
is common among long-distance swimmers and is relevant 
to this question. J. Z. used about 2 kg. of lanolin before 
the Lake Windermere swim. If it is assumed that all 
the lanolin was spread evenly over the whole body, the 
thickness of the layer can be calculated as follows : 
Surface area of J. Z. = 2-04 sq. m.—i.e., 20,400 sq. cm. 

Lanolin = 2000 g. of sp. gr. 0-97. 
Vol. of lanolin = 7000 — 2060 ml. 


2060 R 
Therefore on each sq. cm. there will be 20,40 of lanolin, abqut 0-1 
ml., giving a thickness of 1 mm. 
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Larger quantities than 2 kg. (4-4 lb.) were used by 
some, up to 8 Ib. (i.e., about 4000 ml.); so the average 
thickness in that case could have been up to 2 mm. 
Even then the increased insulation due to applied grease 
would be small, but it might have other useful effects, 
such as reduction of friction. 

Perhaps the most important and certainly the clearest 
answer was obtained to the question of whether the heat 
loss in Channel swimmers was diminished owing to their 
body build. All the Channel swimmers were fat and 
many of them grossly fat. The increased insulation and 
the decreased rate of heat loss appear to be the chief 
factors enabling Channel swimmers to maintain body- 
temperature in cold water for a long time. Other factors, 
such as the length and volume of the limbs in relation to 
the trunk, were also considered. A man with short 
limbs and a large trunk would cool less quickly than a 
man of the same surface area but with long slender limbs 
and a small trunk. Calculations based on measurements 
on J. Z. and G. P. suggested, however, that only a 
minor part of J. Z.’s advantage could be explained by 
this difference. The important factor seemed to be tissue 
insulation. 

This conclusion is similar to that of Scholander et al. 
(1950), who found no evidence of any difference in the 
body-temperature of Arctic.animals compared with those 
in temperate or tropical zones, nor any difference in the 
resting metabolic rate. There was, however, a very large 
difference in the insulation, due to fur in land animals 
and to blubber in the water mammals—e.g., seals. 

These findings regarding Channel swimmers were 

_ admirably summarised by Dr. Sabri when he said: 
**To be fat is good.” 

We are grateful to the Channel swimmers for their friendly 
coéperation, and particularly to Major Jason Zirganos, whose 
enthusiastic help provided the initial stimulus for this investi- 
gation. This work could not have been done without the 
assistance of Mr. 8S. Rockett, who was the swim marshal on 
both cross-Channel races. We are also indebted to Messrs. 
Butlins, the organisers of the race in 1954, for their codperation. 
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TECHNIQUE OF ADMINISTRATION 
FROM A CORRESPONDENT 


** Amongst old official men the point of practice most 
valued is conformity to standing rules and regulations. 
They are accustomed, with too much regard to their own 
convenience and too little to the specialties of cases, to 
insist upon adherence to system or precedent, called by 
euphemismus adherence to principle.”—HENRy Taytor, 
The Statesman, 1836. 

Sir Henry Taylor was writing about the Civil Service 
as it existed more than a century ago, long before the 
Welfare State had appeared upon the scene. But there 
is surely a parallel between the criticisms then current 
regarding the machinery of a system in Whitehall now 
long obsolete and those so often launched today at the 
administrators of the local authorities, the hospitals, 
and the other social services. It is tempting to speculate 
whether we have not reached a point where a more vital 


conception of the function of administration'is one of 
our most pressing needs. 

It all comes back, Taylor thought, to persons, capacity, 
and training. Part of his solution is to be found in what 
his book said about education. When the student is 
four-and-twenty, the sooner he is in authority the better : 

** An early exercise of authority is, in the case of most 
men, necessary to give a capacity for taking decisions. Pru- 
dence is much more easily learnt than decisiveness; the 
former may be taught at any age, the latter only to the 
young.” 

What is the chief ingredient in administrative capacity ? 
The most important qualification, Sir Henry declares, 
is ‘‘ fitness for acting through others ; since the import- 
ance of his operations vicariously effected ought, if 
he knows how to make use of his power, to predominate 
greatly over the importance which can attach to any 
man’s direct and individual activity.”” How often is 
this simple ‘fitness for acting through others”’ still 
ignored in favour of the acquisition of ‘‘ experience ”’ 
or paper qualifications of one kind or another! A man 
must act through others ; they must be carefully chosen 


(a topic upon which he has much to say); and “ dis- 


cipline”’ is & matter requiring the greatest care: 

** The closeness or looseness of the discipline to be exercised 
must of course vary, not only with the nature of the man, but 
also and more distinctly with the nature of the work; and 
where the work is such that its effective depends much upon 
its conscientious performance, authority should be so used 
as in no degree to supplant the conscience, but on the contrary 
to support it; and the support should be given by an 
influential coéperation in which authority is rather felt than 
recognised. In such cases civil should be farthest from military 
and nearest to ecclesiastical discipline.” 


This is a penetrating passage widely applicable to the 
problems which so often flow from the attempt to dis- 
charge large-scale duties which depend upon conscientious 
performance. One has only to think of the large school 
or college—or perhaps par-excellence the hospitals— 
to sense how acute is the thought that runs through this 
passage. 

He knew too that the use of “‘ instruments”? must 
not be carried too far. Consider such a passage as that 
in which he discusses précis-writing and insists on the 
importance of the personal handling of papers : 

** He who has to act upon a long series of documents will 
hardly be able to master their contents without making an 
abridgement of them for himself. It is only a smatterer in 
business who will think it of much more than a preliminary 
assistance to him to have such an abridgement made for him 
by another.” 


Comparing past with present, where does Taylor’s 
advice fail—most noticeably—now? Perhaps in its 
lack of the sense of scale and of the relationship between 
human capacity and large-scale administration. There 
is nothing in his book to correspond with the modern 
conception of ‘‘ span of control.’’ No superior, as such 
experts as Colonel L. Urwick would claim, can supervise 
directly the work of more than five, or at the most six 
subordinates whose work interlocks. 

Much of the success achieved by the modern business 
consultant can be attributed to an intelligent application 
of this principle. Detail accumulates round the man at 
the top, and the temptation to add more and more 
subordinate staff directly responsible to himself is often 
found to be the cause both of frustration in the business 
and of personal breakdown in the individual thus over- 
burdened. The solution is found in a regrouping of 
duties and responsibilities. Not more than five or six 
subordinates is the clue; and it has even been suggested 
by Mr. Graicunas! that there is a mathematical prin- 
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ciple involved: ‘‘ what is supervised is not only the 
individuals, but the permutations and combinations 
of the relationships between them ’’—and the latter 
inerease by geometrical progression so that the addition 
of a sixth subordinate adds over 100% to the number 
of relationships that have to be supervised ! 

However this may be, the fact remains that attention 
to the span of control as a vital factor in efficiency is 
one of the most valuable things that the modern study 
of administration has to offer us. Its application to 
hospitals and other branches of medical work has still 
to be worked out. Can it, one wonders, afford any help 
with the problems facing the matron of a large hospital ? 
Can the work of twenty or more wards or departments 
be so grouped that the matron has to deal only with five 
or six sisters, or is the principle not really applicable 
at all; and if not, why not ? What in any case is to be 
said of a situation wherein some hundreds of student 
nurses are supposedly responsible to a.single matron ? 
How can she be effectively accessible to such numbers ? 
It may well be that we have been too. long content to 
allow the scale of the hospital to grow, and wards and 
departments to multiply, without amending the pattern 
inherited from the Nightingale era when numbers were 
very different. 

It is surely high time that more attention was given to 
the working out of a statement of the principles common 
to business and to non-commercial organisations: like 
hospitals. It must take account both of the common 
sense embedded in such conceptions as span of control, 
and of the disinterested—dare one say, more ethical ?— 
content of that other strand of reflection represented 
by Sir Henry Taylor and since his day so widely embodied 
in the best practices of our Civil Service. 





MEDICAL DEFENCE UNION 


Tuis year, for the first time since 1928, the Medical 
Defence Union held its annual general meeting out of 
London—in Bristol on Sept. 20. The president, Dr. 8. 
Cochrane Shanks, was unable to be present, and the 
meeting was addressed by a past-president, Mr. St. J. D. 
Buxton. There was ample evidence, he said, that 
many medical students, in fact most, qualified and began 
hospital work or general practice with negligible know- 
ledge of the simplest of medicolegal matters. Forensic 
medicine was often thought to be a subject of little 
importance to the student, who found out that the dean 
did not worry if he failed to attend the requisite number 
of lectures for signing-up. The lecturer in forensic 
medicine had a heavy task: he was expected to teach 
not only the medicolegal aspects of crime and mental 
disease and the réle of the doctor in the courts, but also 
the many matters, such as certification, which were 
connected with medical practice. 

The Union’s annual report discusses further the ques- 
tion of what to tell the patient. In recent cases judges 
had given their views on the withholding of material 
information on the care and treatment of a patient. It 
was evident that when the court learned that the full 
facts of a case had not been disclosed, the good will 
extended to a medical defendant might be withdrawn. 
The report says that certain principles should be borne 
in mind in deciding what to tell the patient or his rela- 
tives. These were best illustrated by considering the 
following questions : 

What is the best for the patient from the medical point 
of view ? 

What will be the effect on the patient if he is told of a 
misfortune or accident while he is under treatment ? 
Should the patient be informed at a later date ? 


The criterion should always be what was best for the 
patient medically and not what was sound from the legal 
point of view. The report emphasises that if a doctor 





makes a statement at any stage of a case about what 
has happened to the patient, then that statement must 
be true. If he is answering questions put by solicitors 
acting for patients, it can be damaging to the doctor to 
answer obliquely, evasively, or incompletely. Whenever 
a letter is received from a patient, a relative, or a solicitor, 
or whenever a conference is proposed asking for informa- 
tion about the treatment of a patient, members of the 
Union are urged to seek the advice of the secretary 
without delay. 

The total membership of the Union on July 19 was 
41,561. During 1954 the Union handled 2348 cases, 
compared with 2384 in 1953. 


The Widdicombe File 
XXVIII. SWEET THAMES RUN SOURLY 


Dear SAMUEL, 

I write to congratulate you: in the first place for 
landing the job at St. Ethelred’s; in the second, and 
more so, for having had the sense and guts to uproot 
yourself from Redbrick when you seemed so fortunately 
and comfortably established there. 

O that some others thought like you! You’ve been at 
Redbrick, man and boy, student, houseman, registrar, 
lecturer, these—how many years is it ?—too many, 
anyhow, without a break. You’ve had an excellent 
department, the best of chiefs, and a more senior rank 
than you’d any right to expect. But local prejudices, 
local politics, local fashions have been settling into your 
bones like radio-strontium. The fashions are often good 
fashions: many things you do far better than average 
at Redbrick and a few better than anywhere: but to be 
a full man, a properly educated man, you need a sniff 
of the larger world. Or, rather, more than a sniff. The 
fashionable year in the States is good as far as it goes ; 
but so long as your roots remain in Redbrick, so long as 
you’re certain to go back there, you will retain your 
protective skin of Redbrick prejudices. You must move 
to a proper settled job. 

Ideally, I suppose, before you return to Redbrick—if 
ever you do—you should do a spell at this job in London, 
then another on the Continent, then one across the 
Atlantic, and one in the tropics. Life’s too short, of 
course (what couldn’t we do with the Back to Methuselah 
300 years—pathologists more than most people, for they 
get better as they get older up to any age, just so long 
as they stay interested—but think of the promotion 
ladder if professors retired at 275!), but you must do 
what you can. London for you is the bare minimum : 
through London at least there blows the dusty wind of a 
cosmopolitan traffic. If you keep your ears and eyes 
open you will learn there more of the world and its 
citizens and its newest ideas than you would anywhere 
else on earth. 

Note that I’ve no great brief for the London schools 
as such. Not more than two of them at most are the 
equals, as single schools, of the best provincial and 
Scottish schools (I ery St. Wormwood’s and her sisters 
mercy, but I was thinking of undergraduate schools only) ; 
and the worst are the worst by far to be found in this 
island. Not one of them is part of its university as 
Redbrick is: you will not find yourself dining with 
archeologists or debating with astronomers, or even 
find your students looking for partners in the art school : 
the distant omni-absence of London University as any- 
thing but an arbiter of finance and examinations is 
something you will find astonishing and depressing (it 
should ‘have been decentralised into at least three 
universities long ago, but the irretrievable scattering of 
buildings is something no reorganisation can touch), 
But parochial in their outlook though the individual 
schools are, they yet gain something from propinquity : 
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the mere fact of being in the same city with a dozen 
other departments of pathology makes it difficult (though 
not alas impossible) for any of them to stagnate entirely, 
and some (though far less than you’d expect) exchange of 
ideas does occur. At least the London schools differ far 
more, for good or ill, from the provincial schools than the 
provincial schools differ among each other: which is why 
you need this move. 

Equally, of course, the London man needs to experience 
the provinces, He is even harder to shift: to the true 
Cockney the black men begin at Calais and the Eskimos 
at Potter’s Bar. 


It is the merest platitude that all university depart- 
ments should encourage circulation of their staff. The 
trouble of course is that unless all do it there comes to 
be some unfairness. University A believes in circu- 
lation, and appoints a lecturer from University B: 
University B believes in taking care of its own, and 
appoints one of its own juniors: so the juniors in 
University A are squeezed out. I think there ought to 
be a fairly rigid rule that no-one should be promoted 
beyond the lowest grade in his own school. It’s perfectly 
right and proper (indeed, the only possible way in most 
cases) that the bright student who’s discovered an interest 
in pathology (or what subject you will) should be wel- 
comed into the appropriate department of his own 
school as soon as he’s over his house jobs and Army 
service (a left-handed blessing on Army service!) as a 
demonstrator or assistant lecturer or registrar or research 
assistant or whatever you may call him. Two or three 
years there will ground him in the subject, and give 
everyone concerned (himself included, if he is capable 
of self-assessment) a pretty fair idea of what his potenti- 
alities are. He should then be firmly transplanted to the 
most distant city he can be persuaded to move to, to 
whatever kind of job seems to be best suited to him: 
and not allowed back to his home school till he is good 
enough to win a properly advertised job there against 
normal competition. Some such rule would be a great 
preventive of stagnation. 

There ought of course to be a similar rule about the 
appointment of professors (two ‘‘ outsiders-only ’’ hurdles, 
one near the beginning and one near the end, would be 
enough, I think) and another for the appointment of 
consultants to teaching hospitals (perhaps the rule there 
ought to be that not more than two-thirds of the con- 
sultant staff might be graduates of the school) but that’s 
looking a little far ahead for you at the moment, Samuel. 

What do they know of Redbrick who only Redbrick 
know? (Or London or even Boston, Mass.—mutatis 
mutandis and sauce for the gander.) The best metaphor 
is not that of the rolling stone, but a horticultural one. 
Have you ever bought a bush from a good nurseryman ? 
He will tell you half the battle lies in the transplanting. 
Too often moved, the bush will never grow. Left too 
long in one place, it grows leggy, long-rooted, inelegant, 
and immovable. Transplanted at judicious intervals, 
you have a well-proportioned compact bush ready to 
root at once in its new home and embark on the pro- 
duction of flower and fruit. Go thou and do likewise : 
do not bury your talent too long in one plot. 


So far so good. You're doing the right thing. That 
should be support enough for you in the trials which are 
to come. For trials there will be. Hell, said Shelley, is a 
city much like London, and if hell is a shade exaggerated 
and something in the dimmer parts of Purgatory would 
be nearer the mark, it is nevertheless true that the 
crown and epitome of your trials lies in this one fact— 
you will have to live in London. I escaped, as you know, 
not so long ago to one of those grimy northern cities that 
Londoners list first among the places of all on earth they 
could least bear to live in, and have found myself and my 
family far better off in consequence; so I speak from 


experience, 


For the energetic young bachelor of either sex to whom 
theatres, concerts, art galleries, shops, and social ballyhoo 
are the indispensable froth of life and money no great 
object, London is a reasonable proposition. Your 
Colonial, come to Britain for a year or two, ostensibly 
to acquire a few more letters after his name but truly, 
if subconsciously, chiefly intent on getting the sand of 
the wide open spaces out of his hair, will find all he 
needs—lectures and classes and exams ad infinitum, 
history down every back street, fun and games at every 
level from Schénberg and Shakespeare down to Frankie 
Laine and Frankie Howerd every night into the small 
hours. For the sober academic, so far as his work goes, 
the good and the bad just about balance. For the family 
man, so far as his family and his out-of-working hours’ 
activities go, there’s no two ways of thinking possible— 
London’s the last place in these otherwise green and 
pleasant islands to choose to live in. To quote 
approximately, 

‘* Once in finesse of fiddles found I ecstasy 

In click of gold heels on the hard pavement 

NowlI find ° 

That warmth’s the very stuff of ecstasy.” 
London has too many fiddles (I mean musical instruments, 
though the horrible double- is a fair comment by 
the way also), too many high heels, but not enough 
warmth. 


On the snags of living in London it is as hard to 
know where to begin as it is to find your way in London’s 
streets: but it is as well to begin at the roots, with 
finance. London you’ll find will cost you a whole lot 
more. At every level, whether you live in hotel or 
hostel, or rent or buy a house, it applies. Roughly 
speaking—don’t take this as gospel, and remember even 
if it was true yesterday when I could vouch for it it may 
not be true tomorrow—if you sell your house in Redbrick 
and buy one of similar size and sort in London, you'll 
be down something over £1000 on the transaction. 
Travelling will cost you a lot more: not that London 
Transport is especially dear (though it is) but you will 
travel much further. Your groceries and the like will 
cost about the same, though you will get less service 
with them. Domestics are even more scarce, expensive, 
and unreliable than in Redbrick. All sorts of odd things 
like theatres cost more—the seat that cost you 8s. 6d. 
at Redbrick Theatre Royal will cost you 17s. 6d. in 
Shaftesbury Avenue. (True, in Shaftesbury Avenue you 
have a greater choice, but most of the best stuff comes in 
the course of time round to Redbrick: myself, I find 
myself more likely to go to a play running for a week 
only or a concert for a night, than to a play that may be 
running next year or a concert that is one of a summer- 
long series.) You will have to spend more on the more 
ostentatious elements of entertaining: your acquain- 
tances will visit you less often, but they will have to 
travel so many miles across London to visit you that it 
will seem discourteous to offer them anything less than a 
formal dinner when they reach you. Education is 
fantastically expensive: so much so that I wonder all 
family men have not long ago migrated to Scotland, where, 
I gather, it is fantastically cheap. The mystical self- 
immolation involved in sending one’s sons to a good 
boarding-school (there cannot surely be more than a 
few dozen doctors in this country who can really afford to 
pay out of income the bills of three or four children 
simultaneously at boarding-schools and/or universities, 
yet unaccountable numbers do it) is one it is possible to 
refuse to undergo, but in London even a decent day-school 
is a strain and the very kindergartens ask for the moon 
and get it. 


The ultimate fundamental trouble with London is 
simply that it’s too big. That’s been a platitude ever 
since Cobbett, who called it the Great Wen (had he in 














8, 
Vv 


th 


, 


50 


ih 
ot 
or 
ly 
n 
'y 
k 
‘ll 


mn 


> 
J 


6, 


yu 


id. 
k 


r- 


i- 
[0 
it 


e, 
f- 
dd. 


[0 
nm 
8, 
50 
ol 
n 


pr 








THE LANCET] 


THE WIDDICOMBE FILE 


[ocr. 8, 1955 77] 





mind, I wonder, a carbuncle vr a sebaceous cyst ?), and 
probably for centuries befor Cobbett for that matter. 
But until you get into the place and try to live there 
you don’t properly realise it. Because it combines an 
enormous population with a site almost completely 
devoid of obstacles to expansion in every direction, it 
sprawls, shapeless, undisciplined, featureless, across space 
enough for a dozen or more ordinary big cities. 

London has four great zones. There’s international 
London at the core, Westminster, the City, Mayfair, 
Soho, Harley Street, Savile Row, Piccadilly, Shaftesbury 
Avenue, and the like, where things happen but where 
only a millionaire can buy enough space to be comfortable 
in. Then ringing round that is a zone averaging five 
miles wide, of Victorian London, Cockneydom proper, 
a tedious array of terrace upon terrace of mediocre 
respectability, hardly relieved by a real slum even— 
Whitehcapel, Islington, Lambeth, Fulham, Willesden, 
and the like. Then there’s this century’s London, 
suburbia proper, an even wider zone of semidetached 
villas, in which you can recognise still the nuclei of what 
were once real separate towns—Wimbledon, Epsom, 
Harrow, Croydon—submerged in a confluent rash of 
brick spots, more depressingly monotonous ‘in its search 
for a variety of architecture within the limits of a low 
budget and a timid depressed taste than even the Cockney 
zone of terraces. And then there’s outer suburbia, 
London that is soon to be, most frightening of all, where 
what at first sight seems to be real country begins to 
intrude, where you can wander often for as much as five 
hundred yards in blissful silence before the noise of 
Miss Joan Hunter-Dunne’s tennis-balls whistling through 
the birches breaks it to you that even here every copse is 
silting up with desirable—O how desirable !—country 
residences, filled with fugitives from .London. This 
centrifugal macular urbanisation, more or less intense, 
goes on over practically the whole south-east quarter of 
England : to the south the drifts of new villas, marching 
on up Downs and down Weald, have barely had time to 
become less frequent before they exacerbate in final fury 
at the coast. 

Where then, you may well ask, are you to live? At 
Redbrick you live within walking distance of the 
University and ten minutes’ tram-ride of the city centre : 
you are cramped for gardens and a little grimy, but the 
convenience is a great compensation. Or you could have 
found a suburb within walking distance of the moors, 
and yet within half an hour of work by car at the outside. 
At Ethelred’s you will find youself working in the inner 
fringe of my second zone, the terraced zone of dismal 
Cockneydom. You will not be allowed to live in any of 
the shabby terraces of the immediate neighbourhood. 
The occasional intrusive blocks of flats are no place for a 
family with children: in any case they are either 
municipal and not for newcomers, or impossibly expensive. 
There are a few oases of respectable streets, usually on 
their way down, but the houses there are either imporsibly 
big or never come into the market. You cannot live in 
Mayfair. You will find yourself pushed, willy nilly, into 
suburbia. If, for the sake of peace and quiet, you plump 
for the extreme periphery, you may land yourself with 
a daily journey of an hour and a half each way—and 
though you may be prepared to sacrifice your own time 
to that extent, remember your children may have the 
same journey to school some day, and so will your friends 
if ever they are rash enough to attempt to seek you out. 
(Living really well out is workable, though expensive, if 
your hospital is next to a main-line station: it is easier 
to live in Brighton and work at Guy’s than to live 
in Hounslow, say, and work at King’s. You will com- 
promise and find a house in suburbia proper, and for the 
sake of a patch of lawn and a few hollyhocks find yourself 
in a brick box near neither your job, nor your friends, 
nor your children’s school, nor the country, nor the shops 





and theatres ym central London, nor © anything that makes 
life comfortable and convenient. 


You will not find the Londoners much. better. The 
real Cockney will play his character part of the amusing 
rascal for your benefit, but you will find him at heart as 
inaccessible to you as any indigene to any foreigner. 
The staff of St. Ethelred’s will be very polite and very 
friendly, but you are not an Ethelred’s graduate, and it 
will be a long time before you have more than a sherry- 

arty acquaintance with them outside working hours. 
Probably they are no worse than others, but they are 
scattered in a dozen different suburbs, and any kind of 
mutual visiting involves long and weary evening journeys. 
There is one remedy that would make work in a London 
hospital twice as attractive—that the hospital should 
acquire enough property near it to house at least a 
nucleus of its staff, at all levels, so there would at least 
be some sort of social rallying-point. But what might 
once have been easy (and was done in several provincial 
schools, but so far as I know in none of the London schools 
to any useful extent) is now hardly possible. The property 
is not to be bought, and there is no money to buy it if 


_it was. 


Your suburban neighbours you will find even less 
accessible. - The suburbs are remarkable communities— 
or rather remarkable examples of collections of people 
who ought to be communities but are not. Their same- 
ness, the vagueness of boundaries produced by universal 
confluence, precludes local pride. No-one altogether 
belongs there. The husbands belong rather, if anywhere, 
to the distant and diverse circles of their working day. 
The children belong to their equally diverse and distant 
schools. The daily women come often from equally 
distant homes. Only the wives and the toddlers maintain 
a sort of grocer’s shop sorority, and however wide such a 
circle of acquaintance may become, it takes a rare set of 
women to build up a real community when nobody else is 
interested. 

Most of the Londoners you’ll meet will be incomers 
like yourself—at least incomers within the last generation 
orso. They have the faults and virtues of an immigrant 
population. They are rootless and dissatisfied, lacking 
in any real communal sense or local pride. They worship 
quick success, and the outward appearance of success. 
Typical of London is the woman of 30 who looks like 
well-dressed 21 from a distance, and like painted 40 
under the light. But equally they represent a skimming 
of part of the cream of drive and originality from the 
districts from which they have come. It takes above- 
average drive and originality and imagination to emigrate 
at all, and the resultant community retains for a time 
some of the critical lift, the nervous intelligence, the 
anxious desire to do something new, that its new members 
brought with them. Though you will find few good 
companions, you will find excellent collaborators. Till 
it runs you ragged, life there is a notable stimulus. 

That of course is the saving grace so far as you are 
concerned. London is no place to live in, but it is not at 
all a bad place to work in, if only because there’s so little 
else worth doing there. I could comminate, endlessly 
as the London streets, on the hard water, the elderly fish, 
the traffic jams, the summer sweat in the Underground, 
the infinite condescending self-sufficiency of the Londoner, 
and many other things, but I’ve said enough. , I still 
think you're right to go there. Myself, I did the same, 
after all. I left with few regrets—but (like Shaw’s 
waiter and his ) I would do it again, O, yes, most 
certainly I would do it again. 

I regret the school I left and most of my colleagues : 
I regret Kew and Richmond Park and Chelsea: I regret 
the Old Vic: I regret the R.S.M. library. To these I 
apologise for my splenetic outburst against their 
metropolis: but to no-one else. Prerern Davey. 
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In England Now 





A Running Commentary by Peripatetic Correspondenis 


Tue Hunters’ Moon is shining its annual message to 
our valley. Once again it is time to change from otters 
to foxes and hares, a time of bitter-sweetness in the age- 
old pattern of venery. The last drops of river water 
trickle out of the punch holes in our boots, the long poles 
are pushed up on the roof trusses of the barn. Behind us 
lie pleasant memories of warm sunshine on ancient tweed 
jackets leaning over the bridge for meets at the gentle- 
menly hour of ten-thirty, swopping stories as shaggy as 
the hounds themselves, pottering along the lush river 
banks, and having an uninhibited excuse for recapturing 
the childhood pleasure of splashing through the shallows. 
Otter-hunting has the added charm of invariable arrival 
near a pub at lunchtime, when even the otter courteously 
takes time out. The afternoon’s pace is tactfully geared 
to the burden of the day, holts are explored with a great 
display of patience, terriers are coaxed and not cursed. 
Whether the occasion is disturbed by a view of the otter 
is of little moment so long as the hound van and the cars 
are waiting by the last bridge and we can squelch our 
toes contentedly in the lengthening shadows. But 
October bids us gird up our loins and be prepared for 
sterner joys. 

The foxhounds are back in kennels, sharing our own 
embarrassment of surplus flesh. A few weeks’ work will 
soon cure them; our dyspncea will probably last until 
Christmas. Spartan tradition demands nine o’clock meets 
at outlandish farmsteads, so, we, the helots of an inflexible 
timarchy, will stand blue-nosed by the gate, conscious of 
rheumatic twinges and a growing ineptitude to scale a 
dry-stone wall. Fell foxhunting is always on foot, for the 
crags are far too steep to ride and Reynard has to be 
sought on the high ledges. But a touch on the horn and 
the music of hounds gone away puts psychosomatic 
symptoms back where they belong and our ageing bones 
rattle with the best in hot pursuit. A prayer to Heaven 
goes up for a check and our heat-regulating mechanism to 
function a bit better under stress. A thankful rest against 
the rocks brings a view of Charles James slinking through 
the brackens. How much more like cats are foxes in the 
lithe way they move about and glide up the stones to walk 
the wall top. At other times I have watched them stalk 
mice with such characteristic feline grace that they 
seemed to have little in common with the rest of the dog 
family. Old Ringwood throws his tongue to shatter such 
meditations, and in next to no time the pack are in full 
cry across the scree, until a sudden silence means that 
our late lamented cockerels have been avenged. Nature 
red in tooth and claw. Our basal ganglia tingle with 
excitement ; our neopallium is really very new. 

x * * 


Calling things by initials—s.M.R., P.A., and so on— 
is fair enough when the reader understands such short- 
hand. But those who don’t are baffled and nettled ; and, 
as I have learnt, they may also be alarmed. My partner 
attended in my absence a patient of mine sent home from 
work with a rise of temperature. There were no obvious 
physical signs, and he gave him a certificate stating the 
diagnosis as P.U.o. Next morning an agitated member 
of the patient’s household was on the doorstep. The 
family had been in no doubt that the initials stood for 
Polio Under Observation. 

* * * 


During the recent unseasonable outburst of ‘fine 
weather an adventurous colleague of ours penetrated 
as far as Scotland on his summer holiday. Owing to the 
mysterious workings of destiny, his wife—the Master 
Planner of such occasions—was absent on the Continent 
at the time the expedition set off, and our colleague found 
himself in sole material and moral charge of his car, his 
two small children, a cocker spaniel puppy, and the 
various adnexa appropriate to such company. Our 
colleague’s younger child becomes notably queasy on 
car journeys, and under the driving-seat he keeps a 
quantity of assorted oily and handkerchief tissues, 


together with a small Sartell vomitorium which started 
life as a jelly-mould. 


In addition he exhibits a ‘ Kwell’ 


before each trip of any length, with results that are 
sometimes gratifying. 

The first day, our colleague tells us, went well. His 
children fought unobtrusively on the back seat to the 
accompaniment of ear-splitting shrieks, and the puppy 
attempted to commit suicide by struggling through the 
window in the intervals of strenuously licking the back 
of our colleague’s neck at unexpected moments in the 
thick of the traffic. Toffee papers blew in our colleague’s 
face, it rained so immoderately that he could scarcely 
see the back of the lorry in front, and he was stung by 
a wasp. In short, a perfectly normal drive. 

The next morning, flushed with his easy victory of 
the day before, our colleague not only omitted to estab- 
lish a satisfactory blood-level of hyoscine in advance of 
breakfast, but also unthinkingly permitted the con- 
sumption of bacon and eggs. It was not until he was 
tying the rope around the luggage on the back of the 
car that he was brought to his senses by his younger 
child intimating that she felt sick, Daddy. The situation 
was difficult but not insuperable. Hastily producing a 
kwell, our colleague rammed it in and sent the children 
off on a run with the dog to shake it down. On their 
return he subjected his younger child to a brief clinical 
examination; her deportment and colour appeared 
within normal limits. It was getting late, and our col- 
league had three hundred miles to go. 

They had gone twelve of them when the inevitable 
happened. Our colleague had been listening to the 
snatches of sacred song from the back and was congratu- 
lating himself on an undeserved escape when, in the 
middle of the second verse of Jesus bids us shine, the 
kwell shot across the car like a bullet and embedded 
itself in the dashboard. Fortunately our colleague was 
not in the direct line of fire, and the brunt of the main. 
attack was taken by the puppy, who set up a pained 
barking. With some difficulty our colleague manceuvred 
the car to the side of the road and produced the hand- 
kerchief tissues and the oily rags, it being now too late 
for the small portable vomitorium. During the mopping- 
up operations it proved necessary to remove his younger 
child’s new coat, which he laid earefully on a wall beside 
the road until he had serviced the underlying cardigan 
and dress. After he had cleaned up the car and pacified 
the spaniel he inserted another kwell and started off 
again to the accompaniment of further sacred music. 
It was not until fifty miles further on that his younger 
child complained of feeling cold... 


* * * 


This week at our hospital the builders are working, 
with all their paraphernalia down to pneumatic drills, 
directly over the theatre. This has somewhat confused 
the Thoracic Surgeon, whose decibel output as he split a 
sternum almost equalled theirs. But the builders got in 
first. They sent down a message asking if he could make 
less noise. 

* * * 

The candidate was doing well. He had dropped no 
marks on any of the oral qavetions: He was, in fact, 
doing a little too well ; both he and the examiner knew it. 


“Tell me, then,” the examiner asked finally, without a 
glimmer of a smile on his face: ‘“‘ What is the dose of 
strabismus ? ” 

The candidate was shrewd. He stroked his chin pensively 
as if searching for the answer. ‘“‘ The —er—tincture or the 
solution, sir ?’’ he inquired dryly. This was a good parry 
to the examiner’s thrust. 

“Well?” the examiner frowned. Things had taken a 
different turn from the I’m-afraid-I-don’t-know-sir attitude. 
“The tincture of course, my boy!” It was important that 
he kept his flag flying at all costs. But alas, the examiner 
was baited with his own bait. 

“Oh!” the candidate feigned surprise. ‘I didn’t know 
that strabismus was soluble in alcohol ! ”’ 

* * * 

THOUGHTS FROM JUNG 
Deep within the psyche are 
Animus and anima. 
Wraithlike, old, phylogenetic, 
Ego all antipathetic, 
Born to be the death of us, 
Anima and animus. 
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Letters to the Editor 





CHRISTMAS GIFTS FUND APPEAL 


Sir,—Every autumn an appeal is made to members of 
the medical profession for contributions to the Christmas 
Gifts Fund organised by the Royal Medical Benevolent 
Fund. The appeal has been made for many years and the 
very good response is definite proof that the cause meets 
with approval. 

I ask your readers once again to be generous and to send 
contributions marked ‘‘ Christmas Gifts’? to the Secre- 
tary, Royal Medical Benevolent Fund, 1, Balliol House, 
Manor Fields, Putney, London, 8.W.15, so that the less 
fortunate of our colleagues, or their widows or children, 
may receive a Christmas present. This brings much 
happiness and pleasure and often is the means of making 
a very real difference to many on Christmas Day. 

WEBB-JOHNSON 


President, 
Royal Medical Benevolent Fund. 


POLIOMYELITIS AND TONSILLECTOMY 


Smr,—The report of the Medical Research Council 
Committee on Inoculation Procedures and Neurological 
Lesions (July 2) is of great interest and help to those who 
have to, deal with cases of poliomyelitis. This report is 
very well summarised in its last paragraph : 

‘The results indicated that persons whose tonsils had been 
removed were more likely to develop the bulbar form of 
poliomyelitis than those who had not had the operation, even 
if years had elapsed between the removal of the tonsils and the 
onset of poliomyelitis.” 


The latter part of this statement is fully confirmed by 
the small epidemic we experienced during the last hot 
weather (September, 1954, to February, 1955) in Salis- 
bury, Southern Rhodesia. 

Of 80 cases (all in Europeans) in hospital during this period, 
19% were bulbar cases. Among 54 cases where a record 
regarding tonsils was obtained, of those with tonsils intact 
6% had bulbar poliomyelitis with 3% deaths; whereas of 
those who had had tonsillectomy (ranging from three months 
[l case] to twenty-five years previously) 32% had bulbar 
poliomyelitis with 14% deaths. The over-all death-rate was 


10%. The most striking feature was that from the start of 
the epidemic the higher age-levels predominated : 
Deaths 
Date Age (yr.) Sex 
Aug. 14, 1954 _ 34 M 
Oct. 26, ,, aia re 2 M 
a a di “ee -4 28 M 
Nov. 23, ,, 29 M 
Dec. 19, _ ,, wa $e 38 M 
dj. BES + ae wid ea 8 F 
ig, it igi 27 F 
Jan. 21, 1955 29 ¥F 


With memories of the many hundreds of cases of 
poliomyelitis in the epidemic of 1946-47, during the mass 
migration of refugees from east to west across North- 
east Germany, and of the relatively small incidence in 
the adult population (restricted more or less to young 
adults) so that one could still label this ‘‘ infantile 
paralysis,’’ the query arises as to why there should be this 
increasing shift to the older age-groups. Could the 
operation of tonsillectomy ‘‘as at present practised ’’ 
have some connection with this as well as with the added 
risk of bulbar involvement? 

Up to the years after the first world war the operation of 
tonsillectomy was mainly in the hands of the general practi- 
tioner, who sallied forth with his guillotine and, with a whiff 
of open general anzsthestic, removed tonsils and adenoids 
in a matter of minutes, on a kitchen table. The child was a 4 


and running about the next day. In this operation the b 

of the soft, spongy, infected, lymphoid tissue, which the 
guillotine was able to grasp, was removed, but there was 
usually left behind a small portion of the tonsil. This thin 








shelf—i.e., below the level of the surrounding pharyngeal 
wall—of tougher lymphoid and connective tissue possibly 
continued to fulfil its proper function and acted as a filter 
and buffer protection over the 9th and 10th cranial-nerve 
offshoots in this area. 

The ranks of the ear, nose, and throat surgeons and 
anesthetists increased tremendously with the return to civil 
life of medical men who had lost several years on war service. 
Also, with the improved technique, the operation of complete 
enucleation of the tonsil was increasingly practised from 1920 
onwards. 


Is it purely coincidental, or is there some connection 
with complete enucleation of the tonsil and disarmed 
susceptibility to the poliomyelitis virus at any age in 
those who have not already acquired some degree of 
immunity from a mild exposure? If this assumption 
is by any chance correct we may expect the incidence in 
future epidemics to rise steadily in the successively older 
age-groups. = ‘ 

Statistically in regard to the various forms and degrees 
of infection and the death-rate, the epidemic in Salisbury - 
was found to conform more or less to the normal world- 
wide pattern with the virus group concerned (Brunhilde), 
On the other hand since something like seven to eight 
hours a day was spent personally with these cases there 
was an opportunity to take note of one or two features 
regarding which there appears to be very little comment 
in current reports : 


(1) In cases with bulbar and respiratory failure generally, 
and notably in 6 of the 8 patients who died, there was 
a characteristic sickly sweet, nauseous halitosis. Several 
of the nursing staff. confirmed this and its gravity in 
prognosis. 

(2) In 30 cases nystagmus was a definite feature, as follows : 
right-side only or predominantly, 17; left-side only or pre- 
dominantly, 6; bilateral and equal, 7. 

(3) Facial paralysis occurred in 12 cases, as follows: right 
side, 9; left side, 3; bilateral, 0. 


(4) In men (all of whom were automobile drivers) it was 
noted how frequently the right leg, and particularly the 
dorsiflexors of the right foot, were affected. This might 
suggest that, in a country like Rhodesia, with its long distances, 
the throttle hand-control commonly found on the steering- 
wheel of old cars might still have its use to prevent leg fatigue 
from. pressing on the accelerator pedal. 


(5) One other feature, which struck one increasingly as the 
epidemic progressed, was the considerable proportion of cases 
with alimentary-tract paralysis. Difficulty in swallowing and 
dilatation of the stomach are not uncommon, but we also 
found in many cases a clear lack of intestinal peristalsis with 
resultant collection of hard impacted feces in the colon. Milk 
and glycerin enemata were found to counter this most effec- 
tively, but the intestinal stasis was very persistent in many 
cases. 


(6) Lastly, according to the records of admissions to the 
Euro: Infectious Diseases Hospital, Salisbury, there has 
been a clear-cut sequence of virus diseases as follows : 

July to September, 1953. Ac. ant. polio, group-2 virus. 

November, 1953, to February, 1954. Mening 
Coxsackie group B, types 2 and 4. 

March to June, 1954. Ac. ant. polio, group-3 virus. 

July to September, 1954. Meningo-encephalitis of unknown virus 
origin, probably “‘ Brunhilde ” since out of 6 cases there were 2 
with dual | re and there was 1 death, and this was immedi- 
ately followed by : 

September, 1954, to March, 1955. 


The above diagnoses are in accordance with laboratory 
reports on feces by the Poliomyelitis Virus Research Institute, 
Johannesburg (director, Dr. J. H. 8. Gear). Not all results are 
yet to hand. There was one notable exception—a case (in a 
girl aged 17) where Coxsackie virus, group B, was isolated 
from the fxeces in December, 1954. 

This epidemic is more fully portrayed in an excellent article 
by Dr. Derek M. Kotze, assistant medical officer of health, 
Salisbury, in the July, 1955, issue of the Central African 
Journal of Medicine. 

City Health Department, 


ury, 
Southern Rhodesia. 


halitis 





Ac. ant. polio, group-1 virus. 


JAMES MELVIN. 
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ANTIBIOTIC-RESISTANT STAPHYLOCOCCAL 
INFECTIONS : 


Sir,—Dr. Zinnemann in his letter last week is, of 
course, quite right to draw attention to the importance 
of combined therapy with two or more antibacterial 
agents in order to reduce the incidence of drug-resistant 
strains. The reason we did not stress this in our paper 
of Sept. 17 is that staphylococcal infection in hospital 
is in a class by itself. In our studies the majority of 
those infections clearly resulting from hospital cross- 
infection were due to strains resistant to penicillin, 
streptomycin, and the tetracyclines, so that two suitable 
agents for treatment were not available. In this situation 
we felt justified in asking for strict control of the use of 
erythromycin, the one remaining active and non-toxic 
agent. 

Dr. Zinnemann’s treatment of chronic pulmonary 
infections due to Haemophilus influenze with erythro- 
mycin, tetracyclines, and sulphonamides is, we are sure, 
excellent for H. influenza. We do, however, think there 
is a danger that such treatment may lead to the emergence 
of erythromycin-resistant staphylococci from strains 
already resistant to most other agents. In outpatients 
this is no doubt a risk worth taking, but in hospital 
wards the possible danger to other patients from the 
emergence and spread of such strains must not be over- 
looked. 


Department of Bacteriol a 
St. Thomas's es Xe Medical School, 
London, 8.H.1. 


Mary BARBER 
JOHN BURSTON. 


MORPHINE ANTAGONISTS 


Sir,—Dr. Bonnycastle and Dr. Costa (Sept. 10), on 
the basis of an experiment on drug-induced respiratory 
depression in rats, doubt the respiratory stimulant action 
of 68-methyl-ethyl-glutarimide (NP13) and 2-4-diamino- 
5-phenylthiazole (D.a.P.T.). I am not surprised by 
their results. Neither of these drugs is to be considered 
as an unfailing respiratory stimulant, when used either 
alone or as an antagonist to barbiturate or morphine. 
They are, however, to be regarded as valuable antagonists 
to the general depressant effects of these two drugs, 
respectively, and this does include respiratory depression 
in a certain proportion (50-80%) of cases. This statement 
applies particularly to dogs and man. 

A sharp distinction must be made between the toxicity 
of NP13 and p.a.p.t. The former is, in the treatment 
of barbiturate coma, pushed almost to its limit, but there 
is no danger if care is exercised.! D.A.P.T. is quite harm- 
less. The usual dose is 20-40 mg., but we have given 
300 mg. intravenously without any subjective or objective 
effects. Of 150 patients treated 2 have shown signs of 
vomiting, but proof that this was due solely to the 
D.A.P.T. is lacking.? 

Dr. Bonnycastle has referred to the low mortality-rates 
(1-6-2%) when conservative methods of therapy have 
been used in the treatment of barbiturate poisoning. 
The calculation of mortality-rates in the cases cited is 
misleading. If a person takes gr. 30-70 of barbiturate 
he will almost certainly recover. Therefore these cases 
(the majority) should not be included in a “ mortality ”’ 
rate. The number of reported cases where the person 
has taken over gr. 100 (a probably fatal dose) is too 
few to compare with ours on any statistical basis. 

We do base our assertion that NP13 treatment is 
better than conservative therapy on the fact that in 
9 out of 10 cases of barbiturate poisoning, no matter 
what the dose, there is objective improvement (return 
of reflexes, elevation of blood-pressure, increase in respira- 
tion) within 5-7 hours. We feel that such a patient is 
in less risk than one who is to remain in coma, areflexic 





1. Shulman, A., Shaw, F. H., Cass, N. M., Whyte, H. M. Brit. 
med. J. 1935, i, 1238. 
2. McKeogh, J., Shaw, F. H. 


In course of publication. 


and with. low blood-pressure, for another 48 hours, 
Last but not least, we would stress the saving in 
hospitalisation. 

This conclusion is now based on the experience of the 
treatment of over 130 cases of barbiturate poisoning, in 
which there has not been 1 death attributable solely to 
barbiturate. The highest recorded amount of barbiturate 
consumed has been gr. 160. 

F. H. SHaw. 


Melbourne, 
NUMBERING OF FINGERS 


Sir,—I should like to support very strongly the plea 
made by Dr. Forbes in his letter last week. The Medical 
Protection Society has also had recent experiences of the 
unwitting maiming of a patient which may follow the 
identification of fingers in case-records by numbers instead 
of by individual description (thumb, index, middle, ring, 
and little). 


These cases can be real tragedies for the patients} i 


concerned. If a functional finger is wrongly amputated it 
means of course that the useless finger(s) must also be 
amputated subsequently. The loss of the extra finger may 
be the vital factor in preventing the patient from follow- 
ing his previous occupation, in which he may be a highly 
skilled craftsman. 

Such an injury can be a grievous burden on the con- 
science of the surgeon responsible, quite apart from the 
heavy compensation involved. 

ALISTAIR FRENCH 


Secretary, 
The Medical Protection Society. 


Sir,—F rom Dr. Forbes’s letter last week it would seem 
that faulty nomenclature and not destiny shapes our ends. 
Why not call the thumb, fingers, and toes “‘ digits,’’ and 
number them? Such a nomenclature is applicable to 
polydactylism and the feet. The alternative seems to be 
that we should learn to point with our toes and wear 
rings on them to prevent them being rough hewn too. 


Flimwell, near Wadhurst, 
Sussex. 


London, W.C.2. 


GEOFFREY E. Loxton. 


CAR-SICKNESS 


Sir,—The peripatetic correspondents who in the past 
two issues have ascribed the effect of chain-hanging on 
car-sickness to magic must surely be right. Having never 
heard of sickness in a driver, I have developed the hypo- 
thesis that the cardinal cause of car-sickness is failure of 
adjustment. The driver knows when he is going to swing 
the car over, to brake, or to accelerate, and his semi- 
circular canals therefore know in advance what is required 
of them. A parallel may be drawn with the surgeon who 
was telling me the other day how he was always sick in 
aeroplanes until he was told by an air hostess to ‘‘ go 
with ’’ the plane rather than brace himself against the 
movement. 

I have made three personal observations which support 
my theory. 

The first concerns my five children, each of whom was 
consistently sick in cars of various types until about the age 
of two, when the trouble ceased. Is not this because the 
child is then old enough to “ fix.” his surroundings and adjust 
himself accordingly ? 

Secondly, the risk of sickness in cars is greater for anyone 
if he reads, thereby removing his perceptions from his sur- 
roundings. 

The third observation relates only to a single case, but I 
think it is significant. 
travelled in cars for many years without feeling any nausea. 
He has recently developed glaucoma and his fields of vision 
are limited to what lies straight ahead of him. If he now rides 
in the back of a car he can see nothing but the heads of those in 
front and he is horribly sick ; but if he sits in the front he is 
free of all nausea, presumably because he can then distinguish 
the road well enough to anticipate the movements of the car. 


Newcastle upon Tyne. R. H. M. Stewart. 


I have an elderly relative who has} 
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PLASMA-INSULIN ACTIVITY IN DIABETES 
MELLITUS 

Smr,—I- have already stated three reasons, each 
sufficient, why the substances estimated by the methods 
used by Vallance-Owen and Hurlock? are other than 
those marketed by Messrs. Boots Pure Drug Company 
as insulin. In their reply to my letter * these inferences 
were not fully answered ; but, as the disagreement seemed 
to be becoming largely semantic, revolving around the 
term “ effective plasma-insulin concentration,”’ I did not 
continue the correspondence. 

Since then, however, the meaning of the term insulin 
has become capable of more precise definition, and it may 
now be defined in structural, rather than functional, 
terms. At present it seems preferable that the term 
should define that group of known substances, all derived 
from the insula, now known to show great structural 
similarity with species differences trivial compared to the 


‘invariance of the central pattern. For simplicity this 


group may be referred to by the symbol I. That group 
of substances (which will include the insulins) which 
shows a similar effect under defined conditions (here 
glucose uptake by rat diaphragm) may be referred to as 
hypoglycemic factors, or, more simply, H. That group 
of factors other than insulins may be termed “ not- 
insulins’? or J. The arguments advanced may be 
simplified if amounts H,, I,, I, per unit volume of 
plasma lead to assay responses in some linear metameter 
(Hx), (In), and (],) units, these units being arbitrary 
but consistent. Clearly (Hn) = (In) + (In). 

The inference underlying their previous article? may 
be stated as follows : 

H is demonstrable in human plasma. 

I is the best-known H. 

I and H have certain features in common. 

Therefore H is I (I = O). 

Therefore I is demonstrable in human plasma. 
(It is however only fair to add that the possibility of an 
operational definition of I, distinct from H, has largely 
matured since this publication.) 

My reasons for inferring H could not be I were, briefly > 


1. The standard error of the estimate of H was unreasonably 
low for any hormonal assay. 

2. The correlation between H and the blood-glucose level 
was unreasonably high. 

3. The standard error of estimation of H was far less than 
that of I, from which it may be inferred, not only that H 5 I, 
I ~ O, but also that Tis producing far the greater part of the 
response. ¢ 

Their reply to these criticisms that, in one patient 
whose resting plasma response was (H,), giving insulin, 
led to a later response (H,), where (H,)>(H;,) is evidence 
against a pure systematic error dependent on the blood- 
glucose level, but not a refutation of the above criticisms. 

In the latest article by Dr. Vallance-Owen and his 
colleagues (Sept. 17) the identity of H and I is further 
defended on the following grounds (their numbering) : 


1. In dogs if the known source of I is extirpated no H is 
detected. (This, if true, implies not that H = I, I = O, but 
only suggests that, in dogs, I is a large part of H, or [ is only 
effective in the presence of small amounts of I.) Actually, of 
the two dogs concerned, only one survived more than a week 
without a pancreas or insulin, after which time its “ plasma- 
insulin activity ” was still well above half the preoperative 
level, and this could not have been due to insulin. Their word 
“‘ abolished ” is hardly appropriate. 

2. Cysteine and glutathione inhibit both H and I. (This 
does not imply H = I, I = O, since I and I may have common 
metabolic pathways, as, indeed, is to be expected.) In addi- 
tion, Randle found this inhibition inconstant. 

3. If I is given, then H increases. 
H be H, (H,) = (1,) + (1,) and after adding insulin to raise 
the plasma level by I,, H,. Then if (H,) + (I,) = (H,) and 


1. Lancet, 1954, i, 314. 





2. Vallance-Owen, J., Hurlock, B. Ibid, p. 68. 
3. Vallance-Owen, J., Hurlock, B., Please, N. W. Ibid, p. 983. 


Let the initial level of. 


(H,) > (H,) this implies not H = I, I = O, but merely 
(1,) + (1) + (,) > (i) + (h-) 

4. A patient with an I-producing tumour had a lower level 
of H after its excision than before. Let H, be the origi 
level, H, the final level, and I, the plasma level of I derived 
from the tumour. Then (H,) > (H,) does not imply H = I, 
I =O, but merely (I,) + (1,) + (1,-1,) + (1). 

Further internal evidence against insulin being esti- 
mated lies in their obese diabetics having far higher 
‘* plasma-insulin concentrations ’’ than the controls they 
had previously reported, and in their ‘‘ plasma-insulin ”’ 
actually tending to increase with increasing severity of 
diabetes, as indicated by their blood-sugar levels. These 
anomalies confirm the presence of the hypothetical factor 
I had inferred from their previous data. 

There would seem to be no sufficient evidence for this 
assumption of the identity of H and I, and consequently, 
no acceptable evidence that plasma-insulin activity 
(insulin being defined as above) is being measured. This 
does not, of course, affect the validity of their most 
important inferences that there is sometimes an inhibition 
of exogenous insulin and that there are clear differences in 
aa hypoglycemic activity between different types of 

iabetes. 


I do not wish to imply that these are not extremely 
important observations but only to point out that, now 
a precise operational definition of insulin is available, 
it should not be confused with that large class of plasma 
glucose-utilising substance. Such confusion is likely 
to delay the breakdown of this class into those structural 
components, other than insulin, which would appear to 
be responsible for by far the greater part of the apparent 


- insulin activity of the human-plasma rat-diaphragm 


system. 


Central Middlesex Hospital, 


London, N.W.10. JoHN H. Epwarpbs. 


GENERAL PRACTICE 


Str,—As Dr. Hunt’s constructive review last week 
of the scope and development of general practice in 
relation to other branches of medicine is likely to be 
regarded as authoritative, I regret that he did not find 
it convenient to mention the relationship of general 
practice to the ‘‘ public health’ branch of medicine. 

I feel sure that Dr. Hunt, along with the great majority 
of his family-doctor colleagues, would agree that the 
prevention, care, and aftercare services of the health 
authorities contribute .greatly to the effectiveness of 
their work. 

Any consideration of the likely development of general 
practice which ignores the ‘‘ public health”’ branch of 
medicine, fails to do justice to the future possibilities 
of general practice. ; 

A proper development of the practice of domiciliary 
medical care by general practitioners—with the help 
of energetic health departments—would be infinitely 
preferable to a continued yearning for a return to general 
practice in hospitals. 


< Health Department, 
County Buildings, Worcester. 


T. McL. GatLoway. 
MODIFIED ELECTROCONVULSION THERAPY 
Sir,—The paper by Dr. Kelleher and Dr. Whiteley 

(Sept. 17) was very interesting, but their numbers are 
relatively small and I feel that the proper administration 
of thiopentone and suxamethonium chloride, given with 
reasonable care and attention to dosage, is a safe proce- 
dure and has the great advantage of freedom from 
anxiety for the patient. 

My opinion is based on personal experience of the 
administration of thiopentone and suxamethonium 
chloride to 1000 patients in the past four years at the 
Lancaster Moor Hospital. 6472 convulsions were con- 
trolled. There were no deaths, no local complications of 
any note from the injections, and no fractures or disloca- 
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tions. This is in marked contrast to the period 1942-52 
reviewed at this hospital by Mr. J. P. Kelly, F.R.c.s., 
where a study of 2200 patients receiving electroconvulsion 
therapy showed an incidence of injury of 2-4% and this 
included fractures of the spine, shoulder, and femur 
(sometimes bilateral), and dislocated jaw.t _ ; 
We must agree that when convulsions are induced in 
psychiatric treatment the incidence of complications 
ean be so reduced that it is unjustifiable to induce them 
without muscle relaxants. 
P. J. Murpuy. 


MYASTHENIA GRAVIS 


Srr,—I am grateful to Dr. Ferguson and his associates 
at Manchester for responding, in their article of Sept. 24, 
to my remark made in your pages last year regarding the 
dearth of evidence about the results of the medical 
treatment of myasthenia gravis. I can, however, only 
agree that their review of the treatment of 85 patients 
provides no comparison with the results of surgery. It 
is plain that the average state of their patients is different 
from that of the patients for whose surgical treatment 
I have been responsible. A large proportion of the 
Manchester patients suffered from ocular symptoms only, 
and a still larger number were able to remain at full work. 
Our patients submitted to surgery at the New End 
Endocrine Clinic and elsewhere had naturally been filtered 
through a fine medical mesh before reaching us. Very 
few were operated on for ocular symptoms only and 
most were suffering from generalised myasthenia which 
rendered them incapable of full work. No comparison, 
therefore, of our series with the Manchester series is 
possible. I am nevertheless in entire agreement with the 
temperate opinions expressed in the four conclusions at 
the end of Dr. Ferguson’s article. 


London. 


Lancaster. 


GEOFFREY KEYNES. 


NURSING BY THE MOTHER 


Srr,—Dr. and Mrs. Pickerill have proved that the 
best nurse for the baby in hospital is its own mother. 
I wonder if this profound but obvious fact has been 
realised by those responsible for planning new babies’ 
wards for hospitals in this country. Newcastle has 
‘* given them a lead.’’ Are others brave enough to 
follow ? 

An old fallacy, long in vogue with pediatricians and 
ward sisters of bygone days, has now been generally 
recognised. At one time it was thought that many of 
the disorders suffered by a baby were to be assigned to 
the inadequacy of the mother. -All would be well, it was 
thought, once the baby had been taken from its mother 
and put under the control of a scientifically trained ward 
sister. It was forgotten that a baby requires the loving 
care and caresses of its own mother more than its food. 
It was forgotten that one ward nurse often gave somé 
attention during a day on duty to nearly all of the thirty- 
odd babies in the ward where she worked, and might carry 
infection with her. The infection which causes gastro- 
enteritis is the main danger of infants’ wards. I can whole- 
heartedly support the findings of Dr. and Mrs. Pickerill 
about the mother being the ideal nurse ; for since my hare- 
lip babies have been treated in a separate room and 
usually looked after by their mother, gastro-enteritis has 
not occurred as a complication of hospital treatment. 

It seems, however, that Mrs. Pickerill has been so 
absorbed by her fundamental principle that she has 
forgotten to advance with the times in her operating- 
theatre. The use of rubber gloves is essential nowadays 
in every surgical operation. I believe also that no major 
operation should be done upon an infant unless an 
intratracheal tube has been inserted by an anesthetist 
who is used to passing tubes upon small babies. Without 
an intratracheal tube the airway at any time may be 
compromised ; with it, most untoward happenings can 





1. Kelly, J. P. J. Bone Jt Surg. 1954, 36B, 70. 


be overcome. In America, owing to the lack of enough 
skilled anesthetists, surgeons have long worked under 
difficulties when operating upon babies, but in England 
most surgeons who operate upon the newborn, for 
congenital atresia for instance, have at last woken up 
to this fact, and endotracheal anesthesia is used in most 
centres as a routine for major surgical operations upon 
small babies. 


Leeds. MICHAEL C. OLDFIELD. 


A CONCEPT OF DIABETES 


Sir,—During the last ten or twelve years my own 
concept of disease has come to resemble the one 
expounded so brilliantly by Dr. Jackson. Definite and 
named diseases have become to me not an entity arising 
de novo, but the end-result of a diseased state. They 
could not be labelled until this pre-existing diseased state 
reached a certain point.. Meanwhile they were latent, in 
a condition of ‘‘ pre-disease’’ or incubation. 

Dr. Jackson implies that during the ‘‘ pre’’ period of 
diabetes, quite definite clinical features of the disease 
are present. Diabetes has the peculiar advantage that 
laboratory methods can verify suspicions, and legiti- 
mately stamp the patient as prediabetic. 

Once this stage has begun, the course is variable. The 
temporary stimulus to the disease—e.g., pregnancy— 
may vanish, and the individual return apparently to 
normal. The disease (or prediseased state) may never 
reappear, or under the influence of the same or other 
stimuli it may flare up again and may progress along lines 
which cannot be predicted or understood unless the 
nature and severity and mode of action of the stimuli are 
fully known. 

This broad conception of disease is a general one ; and 
for my part I developed it through the clinical study of 
thyrotoxicosis. There the same features are present. It 
is inherited, congenital, or acquired. In my limited way 
I pursued the same method of inquiry as Dr. Jackson— 
the only method—that of watching with care the long 
history of patients over years. In this way I could trace 
back (as he does) the developed disease to its early phen- 
omena, and I considered the question how far the early 
phenomena were the disease itself or a ‘‘ pre-disease.”’ 
When such phenomena appeared and then became 
quiescent, say for years, and thyrotoxicosis then devel- 
oped, I used the term “latent period ’’ for the quiet 
interval. - 

In the article by Dr. Ferguson and his colleagues on 
Myasthenia Gravis in your same issue, many of the same 
ideas can be discerned. It is true also, I believe, of 
tuberculosis and, I am inclined to think, of duodenal 
ulcer. 

Bradford. PETER McEwan. 


Sir,—Dr. Jackson must be congratulated on the 
impressive variety of evidence he has gathered, in his 
article of Sept. 24, in support of the conception of pre- 
diabetes and for writing such a stimulating paper. 

He mentions premature arterial disease as a manifesta- 
tion of prediabetes. Recently a patient of mine, in whom 
thrombosis of the femoral artery was successfully treated 
by an arterial graft, developed two years later mild 
diabetes. Since then I have done a glucose-tolerance 
curve on all patients presenting with calf claudication 
and arterial disease of the great vessels. I have found 
latent diabetes in a high proportion of those under the 
age of 55 (only a few cases in all). In other words, when 
thrombotic arterial disease begins early in life without 
gross hypertension, prediabetes should be suspected. 

One other point: so many elderly patients give a 
history of cataract extraction before the development of 
diabetes that I am sure ophthalmologists should use the 
glucose-tolerance curve as part of the routine investiga- 
tion of such cases. In this way I believe many more 
cases of prediabetes would be recognised. 


Bristol, 8. J. NAIsH. 
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RESISTANT TUBERCLE BACILLI 


Smr,— We cannot leave unanswered the letter from 
Dr. Mitchison and Dr. Selkon in your issue of Sept. 24, in 
which they expressed doubts as to whether the mycobac- 
terium resistant to streptomycin and isoniazid, isolated 
from the case reported by us on Sept. 17, was in fact a 
tubercle bacillus. 

In the first place, we had no reascn to doubt from the 
cultural characteristics of the organism which was isolated 
from the patient on no fewer than eleven occasions that 
it was a typical tubercle bacillus. Moreover, its resistance 
pattern, which was remarkably uniform in all the speci- 
mens, was practically identical to that of the organism 
isolated from the patient’s sister who was undoubtedly 
suffering from extensive cavitated pulmonary tubercu- 
losis and who has since died from the disease. 

If your correspondents are justified in their suspicion 
that the patient’s organism was not a tubercle bacillus, 
one of the following two assumptions must be made : 


(1) The patient’s sister had, in addition to pulmonary 
tuberculosis, an infection with a chromogenic or other atypical 
mycobacterium which she transmitted to her brother, in whom 
it produced a disease which: was presumably not pulmonary 
tuberculosis but was clinically and radiologically indistinguish- 
able from it. 

(2) She merely had pulmonary tuberculosis but was dis- 
charging tubercle bacilli which by sheer coincidence exhibited 
the same resistance pattern as her brother’s atypical and 
non-tuberculous, but undeniably pathogenic, mycobacterium. 


Both these assumptions, in our opinion, place a consider- 
able strain on the imagination, and we still prefer the 
simpler view that both the patient and his sister had 
pulmonary tuberculosis and that the organisms isolated 


. in both cases were tubercle bacilli. 


We are, however, grateful to your correspondents for 
reminding us that a more precise bacteriological identifica- 
tion of the patient’s organism would have made our case- 
report more complete and perhaps more convincing. 
Fortunately, several of the cultures are still available, 
and our bacteriological colleagues, Dr. Wallace and 
Miss Stewart, have kindly agreed to carry out the further 
investigations suggested by Dr. Mitchison and Dr. Selkon. 
We shall inform you of the results in due course. 

Tuberculosis Unit, Tan W. B. GRANT 

et Ae tae James McC. Murpocs. 

PRESCRIPTIONS IN LATIN 

Sir,—You may be interested in the following dictum 
which appeared on p. 28 of your first volume for the year 
1846 : 

The ‘Lancet never publishes prescriptions in Latin, 
considering the practice of writing them in a dead language 
to be quackish. 

Dundee. ADAM PATRICK. 

*,* Well—hardly ever. Professor Patrick will no 
doubt forgive our occasional lapses from consistency in 
the succeeding 109'/, years. We still believe that English 
is the language of choice, but the reasons for our belief 
have changed.—Eb. L. 





Public Health 


Poliomyelitis 


In the week ended Sept. 24 (38th week) uncorrected 
notifications of poliomyelitis in England and Wales were 
as follows (figures for the previous week in parentheses) : 
paralytic 201 (193), non-paralytic 193 (218); total 
394 (411). Regionally, notifications in the 38th week, 
compared with those in the 37th week, decreased in the 
East and West Ridings and in the Northern, North- 
Western, Midland, Eastern, and South-Western regions 
and in Wales. There were increases in Greater London 
and in the rest of the London and South-Eastern region 
and in the North Midland and Southern regions. In 
Greater London (excluding London county) Willesden 
again contributed most cases, followed by Sutton and 
Cheam, Southall, and Ealing. The Metropolitan boroughs 
with the most notifications during the week were 
Lewisham, Woolwich, St.. Pancras, and Greenwich. 

Total uncorrected notifications in the 37th week of 
each of the years since 1950 (proportion of paralytic cases 
in parentheses) were as follows: 1950, 419 (63-9%) ; 
1951, 85 (566%); 1952, 188 (67:6%); 1953, 218 
(546%); 1954, 84 (58:3%); 1955, 394 (51:0%). So 
far this year the approximate incidence for England and 
Wales as a whole has been 9-6 per 100,000. 


‘*Not Poliomyelitis ’’ in Lowestoft 


A recent outbreak of an iafectious illness in Lowestoft 
at first caused apprehension because the initial symptoms 
resembled poliomyelitis. r. A. C. Gee, medical officer 
of health for Lowestoft, tells us that the town has been 
comparatively free from poliomyelitis this summer ; 
there have been only 4 paralytic cases, the first in July. 
On Aug. 27 a general practitioner phoned to ask the 
medical officer of health to see a child with what he 
thought might be poliomyelitis. The main features 





of the illness were neck rigidity, stiffness of the legs, 


pyrexia, and vomiting., The next day the child was 
much better, all signs of meningismus had disappeared, 
and the diagnosis of poliomyelitis was discarded. 

During the next two weeks many similar cases were 
reported. Some practitioners sent patients to the local 
fever hospital with a diagnosis of ‘ non-paralytic ” 
poliomyelitis, and they notified them as such to the 
medical officer of health, while others treated their cases 
at home. Most patients recovered within a week. It 


was hard to tell the actual numbers involved, but it 





. seems that most of the town’s practitioners saw between 


12 and 20 cases each. The typical picture was neck 
rigidity, fairly high pyrexia, and a short period of vomit- 
ing. The average duration of the illness was a week to 
ten days and those affected were distributed throughout 
the town. Most of them were children. No common 
etiological factor was apparent. 

In view of the similarity of this outbreak to that 
recently reported from Willesden, the help of the Ministry 
of Health was requested. A medical officer from the 
Ministry visited the town, and examined typical cases 
with the doctors concerned. The experience gained in 
Willesden suggested that this was something similar, 
and until laboratory investigation can be completed 
it must be presumed to be a virus infection which, in its 
early stages at least, could quite reasonably be diagnosed 
as a possible early poliomyelitis. Nasopharyngeal wash- 
ings, feeces, and matched sera are now being obtained 
from suitable cases for investigation. It is interesting 
to note that once the alarm of poliomyelitis had been 
dispelled by a statement to the press, most doctors 
reported an immediate drop in the number of cases they 
were called to visit. . 


Infectious Diseases in England and Wales 

















Week ended September 
Disease 

3 10 17 | 24* 
Diphtheria a Sl, Fs dis 6 6 6 
ysente ad 4 400 400 417 450 

Encephalitis : 
Infective st PB,» ha oh 4 8 3 1 

Postinfectious ‘é% ae he 1 wis 1 » 

Food-poisoning as ‘ 560 898 490 353 
Measles, excluding rubella .. -. | 2618 | 1664 | 1038 | 1082 
Meningococcal infection R23 is 21 20 11 15 
Ophthalmia neonatorum Re oie 36 33 22 34 
Paratyphoid fever “a ‘4S ty 34 85 115 69 
Pneumonia, primary or influenzal .. 179 170 164 171 

Poliomyelitis : 
Paralytic os 206 206 193 201 
Non-paralytic 192 252 218 193 
Puerperal pyrexia 216 228 213 204 
Scarlet fever .. 229 270 329 426 
Smallpox av my) ou ete wit 

Tuberculosis : 
iratory .. Ss std Ar 599 594 590 556 
Meninges and C.N.S. bw Res 5 9 16 19 
Other. . ae * > se 71 65 58 78 
EY A eener fever .. ae 4 6 
hooping-cough 1512 | 1467 | 1142 | 1113 











*Not including late returns. 
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Obituary 


HUBERT MAITLAND TURNBULL 
M.A., D.M., D.Sc. Oxfd, F.R.C.P., F.R.S. 


In his department at the London Hospital Professor 
Turnbull set a standard for pathological work in this 
country, and raised morbid anatomy to the level of a 
science. Part of his contribution was to introduce and 
naturalise those methodical Teutonic techniques of 
examination and record which have proved so necessary 
to the advance of pathology. But he could not have 
done this unless he himself had been a man of singular 
and inspiring quality, whose pupils carried far and 
wide—into wards and operating-theatres as well as 
laboratories—an enduring belief : 
in what he stood for. As has 
been said of John Hunter, his 
greatness was revealed not as 
a discoverer of new entities, 
nor as a teacher, but by his 
example in the use of the scientific 
method—faithfully, in purity of 
heart, and with entire devotion 
to truth. In the medicine of our 
time few men have had more 
influence. 

He was born in 1875 in 
Glasgow ; but he regarded Edin- 
burgh as his home, for not only 
did his family move there when 
he was still an infant, but his 
mother, Margaret Lothian, was 
a grand-daughter of Adam Black, 
the publisher, who was twice 
lord provost of the city. His 
father, Andrew Turnbull, F.R.s.£., 
was managing director and 
actuary of the Scottish Widows’ 
Fund. In this professional 
Edinburgh background the boy’s 
attention early turned to medi- 
cine and to ornithology both of which became life-long 
interests. He used to recall his mother’s stories of her 
visits to the old Edinburgh Infirmary in the days of 
hospital gangrene, and his own visits with a colleague 
of his father’s to the neighbouring moors to collect the 
eggs of the black-headed gull. 

From Charterhouse he went to Magdalen College, 
Oxford, where he took a good second in Greats and 
played soccer for Oxford. His father then suggested 
that, as he was always dissecting birds, he should ‘ take 
up something scientific.’” Turnbull accordingly entered 
the small Oxford medical school and later proceeded 
to the London Hospital. After he qualified in 1902 he 
held house-posts at the London, and the bound volumes 
of the hospital records are proof of his superb note-taking. 
In 1904, with a Radcliffe travelling fellowship, he went 
abroad to continue his studies and spent a year as 
voluntary assistant to Schmorl in Dresden. Schmorl’s 
post-mortem demonstrations were then attracting visitors 
from all over Europe, and he taught Turnbull his tech- 
nique for bone. The subject was one in which Turnbull 
was particularly interested, for at that time he had 
thoughts of becoming an orthopedic surgeon. 

On returning he worked for his p.m. under Redcliffe 
Salaman, the first director of the pathological institute 
at the London. Before his thesis (on the case of a young 
woman who had no cortex behind the fissure of Rolando) 
was published in Brain, Turnbull had to rewrite the 
paper five times to please Salaman. ‘‘ But I learned a lot,” 
he used to add, and later it was described as one of the 
best papers ever written in morbid anatomy. When 











Salaman retired, for reasons of health, in 1906 Turnbull 
succeeded him as director of the institute. 

His work with Schmorl had fired him with the 
determination to introduce precision into the post- 


mortem room; and the early years of his appointment. 


at the London Hospital were not easy. Dissections at 
that time were made by visiting physicians, who turned 
up at irregular hours and whose performance often 
left much to be desired. Moreover, biopsy specimens 
were handled by the clinical laboratory. But by 1909 
all the histopathology was under his control, and the 
physicians, constrained to punctuality and a standardised 
technique, gradually ceased making the examinations. 

Under Turnbull’s direction the institute soon attracted 
graduates from other centres, both at home and abroad, 
who came to work as voluntary assistants. Through his 
immense industry, he built up 
a personal experience that placed 
him in a paramount - position 
as an authority in special patho- 
logy. Though all the systems 
of the body received his thought- 
ful attention, his studies were 
particularly directed to disorders 
of the bones, and, with the experi 
help of his technician, John 
King, he improved upon the 
techniques learnt from Schmorl. 
The quality of this work may 
be judged from his papers on 
generalised osteitis fibrosa, foetal 
rickets, and congenital syphilis. 
He also spent much time in 
studying arterial disease, 
his classical paper ‘‘ Alterations 
in arterial structure and their 
relation to syphilis’’ (Quart. J. 
Med., 1915) has hardly received 
the notice it merits, perhaps 
because its title gives little 
indication of its scope. 

The central nervous system 


was one of his chief interests, |! 


and at a necropsy in which it was known to be involved 
Turnbull would himself take charge of the removal of 
the brain and spinal cord, and the selection of blocks 
for section when fixation was complete. His name is 
especially associated with postvaccinal encephalo- 
myelitis, the first case of which was observed as early 
as 1912 though further material was not obtained until 
1922-23. Having established the identity of this disease, 
he informed the Ministry of Health (in December, 1922), 
and submitted his reports to a Commission appointed 


by the Ministry in January, 1924. This delayed publica- Ji 


tion, and the London Hospital report did not appear until 
ee after Bastiaanse’s study of his Dutch cases in 
1925. 

Much of Turnbull’s research and original observa- 
tions, however, were incorporated in his lectures and 
demonstrations. These were recognised by intelligent 


students as a unique source of knowledge. Based as they §. 


were on his own experience, they often contained matter 
that was in advance of the current textbooks. But since 
truth, rather than dogma, was punctiliously dispensed, 
they were not easy going. His delivery was alive enough, 
yet he was not easy to follow because his prose style was 
cumbersome. In his desire to be exact, he would often 
pack his sentences with qualifying clauses or paren- 


theses until it was hard to unravel what he meant. Thef! 


histological demonstrations after the lectures were 
accompanied by painstaking sketches showing the essential 
features of a disease. His superb demonstratorship was 
also shown in the lecture diagrams he drew with great 
care on huge sheets of paper. 


but |i 
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bull} Coming in 1912 from Cambridge ‘‘ where I had been 
taught to criticise all my teachers,’ W.D.N. found 
the} Turnbull outstanding : 


o8t-§ | He lectured twice a week at noon when the wards were 
ent {closed for dinners so that it was possible for all clerks and 
| at |dressers to attend. If operations started at 1 P.m. it meant a 
ned | hurried lunch or no lunch at all, but we hated to miss a single 
ten jlecture. He wrote a summary of every lecture on the black- 

board in small neat writing with numerous headings, sub- 
— headings, and even sub-sub-headings, each in a separate 
909 column. Many of us came in early to take this down before 
the |he started, and by amplifying as he talked we obtained a 
sed |textbook of pathology quite unique. When we got to know 
. him better in later years many of his old assistants asked him 
ted |to publish his lecture notes, but he was never persuaded to 
ad, |do this. It was a pity, for they included a number of original 
his observations never published elsewhere. 


u “His knowledge of morbid histology was, of course,’ 


proverbial. When one took him a difficult section, usually 
he could find its counterpart from his own collection in a 
few minutes; but if it were a real teaser time would be no 
object. He would ask for more sections, some unstained. 
‘MS | After a week or so a letter would come asking for the paraffin 
ht- }hlock or possibly frozen sections. Finally a few months later 
ere |would come a masterly description with the full differential 
ers diagnosis, all written carefully in his own unmistakable 
ey; |handwriting. 
yhn | +“ At first the Chiez, as he was always called, might seem 
the | unapproachable, but one soon found out that this was not so. 
orl, |The only thing he would not tolerate was shoddy work : 
lay if one were merely ignorant he was always willing to impart 
knowledge. Many of us owe any success we have had to 
tal his teaching and example.” 
lis. } Others besides his students wondered why Turnbull 
in |did not publish more ; but he seems seldom to have felt 
but |impelled to do so, though often driven by clinical 
ons {colleagues to adorn their work with his supremely 
.eir jaccurate and carefully written reports. In his early 
J.\days at the institute he worked very long hours; and 
ed |there are stories, some of them true, of his being found 
aps |asleep in his laboratory by assistants arriving in the 
tle |morning. But he was by no means robust, and the 
continuity of his activities was perpetually interrupted 
em }by migraine. As the years went by he gave more and 
more time to those in his department who were engaged 
in research, and to the preparation of their work for 
of |publication. 


cks| “His reading (says a former assistant) was vast and up 
is {to date. He would ransack the literature of a whole subject 
lo- [and his critical mind would tear to shreds experimental or 
other work which he found careless or inadequate. He was 
always highly critical of inaccuracy, and in his own depart- 
ment the emphasis was always on precision. The exact 
measurements of organs and lesions were given in grammes and 
millimetres: for example, the situation, size, weight, dimen- 
sions and appearance of all endocrine organs were recorded 
ca- fin every necropsy. In his reports there was no such thing as 
‘slight atheroma’ or ‘slight’ anything else. However slight 
or otherwise, the lesion was recorded by exact measurements, 
for his was the technique of great routine thoroughness. 
It was for such reasons that in the London Hospital 
he institute of pathology became known in Turnbull’s 
ime as the Temple of Truth.” 
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a Thus the number of papers appearing from the 
terpustitute represented only a minute fraction of the 
1eeg2mount of work that went on in it, for he would not 
ed, llow anything to be published which did not fulfil 


is criteria for exact observation and reasonable 
eduction. ‘“ His teaching, his example, and the loyalty 
e inspired in his assistants probably contributed far 
1ore to the advancement of pathology in this country 
han any of the publications that came from his 
institute.”’ 


Through Turnbull’s students his methods spread 
rst through the hospitals of the London County Council 
nd then over most of Great Britain, for he instilled 
n ideal and standard of accuracy below which his 








pupils would not fall. And wherever they were, he 
continued to help them. S.L.B. recalls how, when he 
became particularly interested in bone, Turnbull gave 
him unstinted help. 


“His publications on bone pathology appear relatively 
few in comparison to the time and labour he devoted to the 
subject, but each is a major contribution representing a 
great amount of work and packed with detailed evidence. 
Though this was set out with admirable clarity, I usually 
found that it required considerable concentration and several 
readings before all the contained information could be 
assimilated. In his letters (which I have always kept for 
reference) he expresses himself more freely, and each is 
of course usually restricted to a few points. Here the 
a of a complicated histological problem emerge most 
clearly.” 


Of his personality, and the ways in which it affected 
his juniors, D. 8. R. says: 


““ What Turnbull demanded of himself, and it was great, 
he required of those who worked with him. Visiting the post- 
mortem room while dissections were in progress, his eagle 
eye would quickly note any imperfections in technique, and 
gross transgressions might lead to the operator’s suspension 
for ‘ unjustifiable mutilation of the dead.’ These attributes, 
combined with a certain austerity of person and natural 
reserve, sometimes made him a formidable figure. But behind 
his reserve there lay a depth of human understanding and 
sympathy, often revealed in the written rather than the 
spoken word. His letters, beautifully expressed and carefully 
written in his polished and legible script, were treasured by 
the recipient. Few, however, knew of the long hours he 
gave to help colleagues or their families who were in difficulty. 
In his dealings with others he was uniformly just and fair. 
Important decisions were never made without clear, unbiased, 
and logical thought: once made, they were consistently 
carried into effect.” 


While still a student, D. H. recognised Turnbull as 
his future mentor in medicine : 


‘“* No-one at the London in my memory has inspired in 
me such admiration or such feelings of personal devotion and 
affection as did this man. He had the bearing, head, and face 
of the scholar redeemed from austerity of manner by a smile 
of great charm and sincerity. To think of him at work one 
has to conjure up a tall, distinguished, scholarly figure dressed 
in the protective clothing of the post-mortem room, wielding 
a knife with great skill and observing every detail in the 
cadaver with the eyes of a lynx. Yet one cannot capture 
what he was really like unless one realises that he had in 


. full measure common sense, a sense of humour, and a sense 


of fun. He was hypercritical of everything and everybody, 
and on occasion he exercised a good deal of gentle satire and 
dry wit. But his kindliness to his assistants, his championship 
of the rights of his technicians, the care he bestowed upon the 
choice of suitable wedding-presents for young doctors of his 
acquaintance, and his interest in the careers of young men 
and women, including: the children, of colleagues—all these 
will be long remembered. j 


** Above all he was modest, and he fully recognised that 
humility is the prerequisite of all ing. The natura) bent 
of his mind was towards academic learning and scholarship, 
and he showed constantly that disinterested intellectual 
curiosity which has been called the life blood of 
civilisation.” 

When in 1946 Turnbull retired from the institute, 
which in 1927 had become the Bernhard Baron Institute, 
he was made honorary consultant morbid anatomist to 
the London Hospital, and emeritus professor of anatomy 
in the University of London. In 1939 he had already 
been elected F.R.S., and to mark his retirement the 
University of Oxford conferred on him the honorary 
degree of p.sc. Aside from professional work, his 
interests and hobbies lay out of doors—rhododendrons in 
the garden, bird-watching and geology in the field, 
along with golf, and fishing. His skill in drawing, so 
evident on the blackboard, and his illustrations of 
microscopical preparations, found an outlet in water- 
colour sketching. One could wish that his health during 
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the years of retirement had given him more opportunity 
for these attractive diversions. 


Professor Turnbull’s wife died in 1933 and he is 
survived by a daughter and three sons, one of whom is 
Dr. Adam Turnbull, m.r.c.p. He died at the London 
Hospital on Sept. 29. 


The portrait which we reproduce was made in 1936 by W. 
Kaufmann. 


HAROLD BURROWS 
C.B.E., M.B., Ph.D. Lond., F.R.C.S. 


In 1925 Mr. Harold Burrows was forced by ill health 
to retire from his extensive surgical practice at Southsea 
and Portsmouth. He lived to retire a second time after 
twenty years’ work as an experimental biologist on the 
role of sex hormones in the etiology, of malignant 
growths, and to spend some years of contented, if only 
comparative, leisure among his books and in his garden. 
He died on Sept. 29 at the age of 80. 

He was born in India, the son of Surgeon-Major E. P. 
Burrows of the Bengal Army, and was educated at 
Marlborough and St: Bartholomew’s Hospital, where he 
was dresser to Henry 
Butlin. As was the custom 
then, he lodged, along with 
other students, with an- 
other of his chiefs, C. B. 
Lockwood, who was a 
pioneer of aseptic surgery. 
He was greatly influenced 
by Lockwood’s ideas and 
also by those of Sir Lauder 
Brunton. Indeed, to Brun- 
ton’s influence may be 
traced Burrow’s own physi- 
cianly approach to surgery. 

After qualifying in 1899 
he became a prosector at 
the Royal College of Sur- 
geons, and in 1901 he took 
the F.R.c.s. He joined the 
staff of the Bolingbroke 
Hospital in 1903, and later that of the Seamen’s Hospital, 
Greenwich. During these early years, while building up 
his consulting practice from a room in Bertrand Dawson’s 
house, he eked out his income by coaching and by 
working as an assistant editor to the Hospital under 
Sir Burdett Coutts. 


In 1907 he moved to Portsmouth and was appointed 
to the staff of the Royal Portsmouth Hospital. In 
establishing his consulting practice in Portsmouth and 
its neighbourhood he was greatly helped by Henry 
Rundle, another old Barts man. 


Burrows had joined the Territorials before 1914, and 
when war broke out he was mobilised at once with the 
5th Southern General Hospital. He volunteered for 
foreign service and in 1915 he went to France with the 
20th General Hospital. In 1918 he was appointed 
consulting surgeon to the Ist Army and later to the 
Army of the Khine with the rank of colonel. He was 
twice mentioned in despatches and in 1919 he was 
appointed c.B.E. He contributed chapters on wounds 
of the blood-vessels to several textbooks on war surgery, 
and this was the subject of the essay for which he was 
awarded the Jacksonian prize of the Royal College of 
Surgeons in 1920. 


After the war he returned to civilian life and picked up 
the threads of his work at Southsea and Portsmouth. 
He did much to forward the development of the Gosport 
War Memorial Hospital, to which he became consulting 
surgeon. With the encouragement of Sir Robert Jones, 
he also started orthopzdic clinics at Portsmouth and in 
the surrounding countryside. In 1923 he published his 
book on Mistakes and Accidents of Surgery, later called 
Pitfalls of Surgery. His Surgical Instruments and 
Appliances, produced in 1927, ran through a great many 
editions. 


In 1925 a long illness, following a heart attack, led him 
reluctantly to give up his clinical work. He turned almost 
at once to cancer research and became experimental 
biologist at the research institute of the Royal Cancer 


‘ 












Hospital (since named the Chester Beatty Research a ules 
Institute). His chief interest was the relation of hormones} oth 
to the development of cancer, and he became a world na | 
authority on that subject. When Lacassagne, of Paris)’ « 
in 1932 showed that cestrogens were the first substances ot ea 
originating in the body to be implicated in the causation}, hoy 
of breast cancer, Burrows was already working on the}. an 
relation of the internal secretion of the ovary to thelist t 
occurrence of this disease in laboratory animals. He ut th 
was one of the first to demonstrate that cestrogens induce r 
neoplasia by a small but incessant supply, rather than by 
large quantities secreted at periods which are separated 
by intervening — of rest. Later he turned his|_ 
attention to problems relating to the pituitary-ovarian 
balance, and showed that certain types of inhibit 





cancer in rodents could be either prevented or inhibitedMon4d: 


by treatment with an appropriate hormone antagonist, |UNIVEE 
He was the first to observe that mice treated with massive 550. 
doses of cestrogens developed scrotal hernia. He pub- posTGR 


lished many papers in scientific journals, and his books on} ‘Lo 
Localisation of Disease appeared in 1932 and The Bio-| 4 P-y 
logical Action of Sex Hormones in 1945. A colleague atjINsTiTt 
the institute recalls him as “a most charming andj >?™ 
enthusiastic research-worker with very wide experience qty 
of both clinical and laboratory work. He was an amusing} ~ 
and interesting raconteur with stories which were often 
bagi to the point and based on incidents of his own 
ife.”’ 


After he retired from the Chester Beatty Research 
Institute in 1944, Burrows lived at Marlborough, but he 
retained his intense interest in hormones and cancer.| * 
In 1949 he brought out a second edition of The Biological| ony 
Action of Sex Hormones, and in collaboration with E. 8.} 5.30 
Horning he wrote @strogens and Neoplasia which was|gr. Ma 
published in 1952. ‘Till his last illness he continued his} 5 P-» 
scientific writings, and this year he had completed a 
book on Tumours of the Reproductive Organs. fo 


Of these last years F. R. F. writes: ‘‘ Harold Burrows] 4.30: 
did not often leave his home in Marlborough, and his 
friends had to their regret few chances of seeing him] g py 
during the last few years. To be with him was always 
an experience and a pleasure, for he was a man full of|Insrrr 
ideas, not only of work to be done but concerning persons} 5-30. 
and affairs also. He never had an ill word for anyone 
and saw the good that there is in everyone and every- 
thing. To work with him was an education in whole- 
hearted service and tolerance. A truly gentle man, 
devoted to his family life and to friendship for his fellow 
caer he was an example of kindliness in thought and 

eeds.”’ 


Mr. Butrows was twice married. His first wife,j/Royan 
Lucy Mary Wheeler, died in 1927. His second wife,| . 5 
Gwendoline Mary, daughter of Engineer Rear-Admiral 
O. R. Paul, survives him. His youngest son, the only 
child of his second marriage, died while a student at/Thur: 
Barts. Of the two sons of his first marriage one is|UNIvE! 
Mr. H. Jackson Burrows, F.R.C.S. 5 P.M 
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Sir JAMES WALTON 


M. J. S. writes: ‘‘ When I first went to the London, nx 
James Walton was surgeon to outpatients. He was 
already a superb craftsman: I have seen a good many}®0¥AL 
surgeons at home and abroad, but I cannot recall a better! 
technician. At that time his surgical activities wereh, vert 
prodigious ; for (as his colleague, Robert Milne, once} 7.30 
said of John B. Murphy of:Chicago) he did everything 
from the top of the head to the sole of the foot—every- 
thing done beautifully, expeditiously, and without, haste. 
In later years he confined himself chiefly to the abdomen, 
and while he was equal to any demands on his skill, } 
think he excelled in gall-bladder conditions, especially . rida 
in patients who had been operated on before. I recall Far 
helping him one morning with two cases deep in jaundic si 
as a result of division of the common duct at an earlier} "Ww 
operation. Both cases came from a seaside town on the} 4.30 
South Coast. Walton then had his own operation for such 
cases, using a small rubber tube for anastomosis of the 
duodenum to the stump of the duct in the hilum of the 
liver. In one of the cases there was no need to use a tube, 
and the anastomosis was direct. Both cases were done 
with eyeless straight needles! I ventured to say when we 
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vere dressing afterwards that the surgeon in that par- 
ticular town had been busy, but Walton confessed that 
both cases had been done by leading London surgeons 
and had gone to the same place to convalesce. 

‘* Walton had a host of friends, though perhaps it was 
not easy to get to know him well. His kind manner with 
his hospital outpatients, and the delicacy of his question- 
fling, was an education. They were almost made to feel 
hat they were conferring an honour when they poured 
; out their woes.’ 





Diary of the Week 


oct. 9 To 15 





onday, 10th 

NIVERSITY COLLEGE, Gower Street, W. C1 
5.30 P.M. Prof. J. F. Danielli, D.sc. 
nisms of Drug Action. 

”“ PoSTGRADUATE armen ScHooL or Lonpon, Ducane Road, 
on London, W. 

4 p.m. Dr. be Gintiland : Exophthalmos, 

at|INSTITUTE OF NEUROLOGY, Queen Square, W.C.1 

5 P.M. Sir Charles Symonds : Value of Symptoms in Neurology. 
(HELSEA CLINICAL SOCIETY 


: Physicochemical Mecha- 


. 8.30 P.M. (Rembrandt Hotel, Thurloe Place, $.W.7.) Dr. E. 
~ Lincoln Williams: Alcoholism. 
n 

wnfuesday, 11th 

OYAL SOCIETY OF MEDICINE, 1, hoy Street W.1 

5.30 P.M. Haperimental Medicine; Bywaters, Dr. 
rch G. A. Rose, Prof. Payling Wright, Dr. D. A. Long: 
he Hypersensitivity ah the Collagen Dise 
‘ 8 p.M. Psychiatry. Dr. W. D. Nicol: General Parelysis of the 
er. Insane. (Presidential address.) 


culiixerirUTE OF DERMATOLOGY, Lisle Street, W.C.2 
S.] 5.30 p.m. Dr. C. O. Carter: Genetics in Dermatology. 


vasi$r. Mary’s HosPITaAL MEDICAL SCHOOL, Paddington, W.2 
5 P.M. Mr. Aleck Bourne: Hypertension in Pregnancy. 


ednesday, 12th 
yey SoOcIETY OF MEDICINE 





ws} 4.30 P.M. Physical Medicine. Dr. J. J. R. Duthie, Dr. A. St. John 
his Dixon, Dr. M. R. Jeffrey: Anemia in Rheumatoid 
ri Arthritis. 


8 p.m. Surgery. Mr. John Bruce: Changing Concepts in Con- 
Lys temporary pn ta (Presidential address.) 

of|InstrTUTE OF DERMATO 

5.30 P.M. Dr. R. W. Riddell : 
yne ALFRED eT MEDICAL SOCIETY 
8 p.m. (11, Chandos Street, W. 1.) Mr. Denis Leigh: Present 
ry- ” Status of Psychosomatic Medicine. 

dle- Peary, Bopy LECTURE 


Réle of Fungi in Skin Diseases. 


an,| 8.30 p.m. (Southend-on-Sea on) Sir Henry Cohen: Brains 
Ow —Human and Mechanica 
nd OXFORD UNIVERSITY 


5 P.M. (Radcliffe Infirmary.) Prof. Carl V. Moore: Nutritional 
Aspects of Iron Deficiency. (Litchfield lecture.) 


ife,RoyaL FACULTY = PHYSICIANS AND SURGEONS, 242, St. Vincent 


ife Street, Gl: 

e,! 5p.M. Mr. Wa’ lace M. Dennison : Advances in Surgery of Infancy 
- and Childhood. 

n 


mf Thursday, 13th 


is|UNIVERSITY COLLEGE 

5P.M. Dr. J. ‘Monod (Paris) : 
of Enzymes. 

INSTITUTE OF NEUROLOGY 


Specific Factors in the Biosynthesis 












5 P.M. Dr. W. Noordenbos (Amsterdam): Pain of ‘‘ Central” 
Origin. 
OYAL SOCIETY OF MEDICINE 
on,| 5 P.M. Ophthalmology. Mr. R. C. Davenport: Uveitis. (Presi- 
vas dential address.) 
ny Roya EYE HOspPImtTAau, e Pr nae od s Circus, 8.E.1 
5.15 P.M. Dr. T. hittington: Aspects a Refraction. (First 


of seven RB, ) 

IVERPOOL MEDICAL INSTITUTION, 114, Mount Pleasant, 3 

7.30 p.m. Dr. R. J. MInnitT: A Surgeon and Seven Pieces of Old 
Silver. (Inaugural eto ) 

JNIVERSITY OF ST. ANDREW: : 

5 PM. (Queen’s College, ‘Smalls Wynd, Dundee.) Sir Wilfrid 
Le Gros Clark, F.R.S.: Problems of Muscle Growth and 
Regeneration. 


riday, 14th 


OSTGRADUATE MEDICAL SCHOOL OF LONDON 
4 pm. Dr. A. M. Cooke: Osteoporosis. 


ea OF LARYNGOLOGY AND OTOLOGY, 330, Gray’s Inn Road, 


the} 4.30 P.M. Mr. F.C. W. Capps: Association between Dermatology 
ich and Otorhinolaryngology. (Annual address.) 
thelsaturday, 15th 
the 
b E.E.G. Society 

5) 10.15 A.M. 


(National Hospital, Queen Square, W.C.1.) Autumn 
ne ) meeting. 
we 





Notes and News 





ENGLISH AT SCHOOL 


SPEAKING at Westminster Medical School’s prizegiving 
on Oct. 3, Mr. H. E. Harding, the dean, deplored the con- 
templated removal of English from those subjects which 
form the minimum entrance requirements for all faculties, 
including that of medicine, within London University.* 
“ Indifferent standards in a language may not matter in a 
pure science course in which expression is carried out in a 
pattern of signs and symbols, but in medicine I foresee no 
future for the applicant who cannot express himself in speech 
and in writing, and who has not reinforced his background 
with wide reading.’ In interviewing applicants Mr. Harding 
had discovered that few on the science side devoted more 
than two brief, unsupervised periods a week to the subject, 
and there was no evidence that this kind of study was 
encouraged. ‘‘In our recent entrance scholarship examina- 
tions most of the candidates reached good scholarship 
standards in the basic sciences. In English none achieved 
a high standard, several an adequate standard, but the 
vast majority a standard so low that it bordered on 
illiteracy.” 

OPPORTUNITIES IN THE PROVINCES 


In an inaugural address at the annual prizegiving of Ki ' 
College Hospital Medical School on.Sept. 30, Dr. J. H. Sheldon 
spoke of the rival attractions of the provinces as compared 
with London. The great stimulus of working in the provinces 
came from the wealth of clinical material, owing to the 
absence of fragmentation in the disposal of clinical problems. 
Dr. Sheldon favoured the scheme of interchange for senior 
registrars between teaching and regional hospitals, since the 
main hazard in the provinces was intellectual isolation— 
a hazard accentuated by the absence of students, whose 
salutary influence on the outlook of their seniors was well 
known. In recent years the situation had improved out of all 
recognition owing to the creation all over the country of 
regional specialist societies ; and anyone going to work at a 
provincial hospital could now be sure of a completely satisfying 
professional life. 





University of Leeds 
At recent examinations the ate were successful : 


M.D.—Gunter Holti, D. H. Mille: 

M.B., Ch.B.—M. M. Akal, J. H. "pions, as A. Boyd, M. H. 
Godfrey, Donald Hainswortlh:, F. R. Halmshaw, J. M. 

Hulme, J. B. Hunting, R. C. Laverick, A. L. Lawrence, Theodore 

wee Ezeokpue Mbanefo, Veerasamy eee Naiken, 8. M. 

Rosen, William Sawyer, D. C. Senior, Margaret J Sturges, 

Ekancm Udo Ukpong, J. L. Wilkinson. 

D.P.M.—Andres Aronson, E. P. Cadogan, Agnes D. Collins. 


University of Liverpool 

On Monday, Oct. 31, Wednesday, Nov. 2, and Friday, Nov. 4, 
Sir Henry Cohen will deliver the Sherrington lectures in the 
Arts Theatre of the university at 5.30 p.m. He is to speak on 
Sherrington as physiologist, philosopher, and poet. 


On Sept. 27, the following degrees were conferred : 


M.D.—James Parkhouse. 
M.B., Ch.B.—R. B. Crosbie. 


University of Durham 
On Sept. 24 diplomas in psychological medicine were 
conferred on Josephine Rutter and Margaret R. Walley. 


Royal College of Physicians of Edinburgh 

Dr. C. A. H. Watts will deliver the John Matheson Shaw 
lecture on Friday, Nov. 11. His subject will be Neuroses 
in General Practice. Prof. L. J. Witts will give the Sydney 
Watson Smith lecture on Thursday, Dec. 15, when he will 
speak on Anemia and the Alimentary Tract. Both lectures 
will be held at the college, at 5 p.m. 


Law on Homosexuality 

The council of the Magistrates’ Association has recom- 
mended by 41 votes to 33 that homosexual conduct in private 
between consenting adults, aged 30 or more, should no longer 
be a criminal offence except where a mentally defective person 
is concerned. This recommendation, published in the 
association’s annual report, has been submitted in a memo- 
randum of evidence to the Departmental Committee on 
Homosexual Offences and Prostitution. 


1. Times, Oct. 4, 1955. 
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St. George’s Hospital Medical School, London 

A course of bom held demonstrations in neurology and 

held at the hospital on Thursdays at 

5 p.m. The course is open, without fee, to all doctors and 
senior medical students. The lecturers are Dr. Denis Williams, 
Dr. Desmond Curran, Dr. M. A. Partridge, Dr. J. H. Paterson, 
and Sir Paul Mallinson. 
Conference and Exhibition for Nurses 

The Professional Nurses and Midwives Conference and 
Exhibition, held under the auspices of the Nursing Mirror, 
will take place at the Seymour Hall, Seymour Place, London, 
W.1, from Oct. 10 to 14, under the presidency of Sir William 
Gilliatt. 
Abortion Law Reform Association 

A public meeting of this association is to be held on 
Wednesday, Oct. 26, at Conway Hall, Red Lion Square, 
London, W.C.1, at 7 P.M., to discuss prospects of reform in the 
new Parliament. It is hoped that Mr. Joseph Reeves, m.P., 
Mr. Douglas Houghton, m.P., and Mr. Kenneth Robinson, 
M.P., will speak. 


Wessex Rahere Club 

The autumn dinner of this club will take ste at Fortt’s 
Restaurant, Milsom Street, Bath, on Saturday, Oct. 29, when 
it is hoped that Mr. Ogier Ward will be the guest of honour. 
Membership of the club is open to all Barts men in the West 
Country. Further details may be had from the secretary, 
Mr. A. Daunt Bateman, 11, The Circus, Bath. 


The Physiological Society and the British Pharmaco- 

logical Society 

At a dinner held jointly by the two societies on Sept. 27 
in the great hall of the Royal College of Surgeons, Sir Henry 
Dale, O.M., F.R.S., and Lady Dale were the guests of honour. 
The occasion celebrated Sir Henry’s 80th anniversary. Prof. 
E. B. Verney, F.8.Ss., was in the chair, and presented many 
messages of greeting from Sir Henry’s friends and oupie 
abroad. Sir Charles Lovatt Evans, F.R.s., proposed the toast 
to Sir Henry, and Professor Verney proposed the health of his 
fellow guest and octogenarian, Prof. Winifred Cullis. Professor 
Z. M. Bacq ——e The Societies, and Prof. J. H. Burn, 
F.R.S., Prof. F Gaddum, r.R.s., Dr. W. Feldberg, F.R.s., 
and Prof. G. L. Brown, F.R.s., recalled some of their times 
with Sir Henry. After Professor Heymans had read greetings 
from Belgian academies, Prof. A. V. Hill, F.z.s., expressed to 
Mr. Julian Taylor, vice-president of the Royal College of 
Surgeons, the thanks of the societies to the Royal College for 
their hospitality, and he moved that the meeting adjourn for 
ten years until Sir Henry’s 90th birthday. 


Middlesex Hospital Medical School 

Responding to the toast of The Middlesex Hospital and 
Medical School at the annual dinner on Sept. 30, Prof. B. W. 
Windeyer, the dean, announced that £400,000 towards the 
rebuilding of the medical school had been given by Colonel 
J. J. Astor, who has been chairman of the hospital for 17 
years. Plans had been ready for a long time, and rebuilding 
had just begun when the war interrupted the work, which 
could now go ahead again. Unfortunately the ultimate cost 
would be greatly in excess of even this magnificent gift, and 
it was hoped that the balance would be made up from sub- 
scriptions from other friends of the school, and contributions 
from the University of London and the’ University Grants 
Committee. He regretted that Colonel Astor was not present 
at the dinner, but he had not yet fully recovered from a 
recent illness. Professor Windeyer also spoke of a plan for 
the exchange each year of two consultants from the hospital 
(a physician and a surgeon) with their opposite numbers in 
Toronto for a period of one month, and he welcomed at the 
dinner Dr. Ian MacDonald from the Sunnybrook Hospital, 
Toronto. His announcement that the library had been named 
the “‘ Boldero Library” after Sir Harold Boldero, his pre- 
decessor as dean, was warmly received, and he also recalled 
that this year marked the centenary of the birth of Sir John 
Bland-Sutton, who made possible the building of the Bland- 
Sutton institute of pathology. Dr. J. H. Baron, the senior 
Broderip scholar, also responded to the toast, 

The chairman, Sir Harold Graham-Hodgson, complimented 
Professor Windeyer on the completion of his first year as 
dean, and congratulated the many Middlesex men who 
achieved academic and civil honours during the year, which 
was notable for another anniversary, as the foundation-storie 
of the hospital on its present site was laid 200 years ago. The 
health of the chairman was proposed by Mr.,W. R. Winterton. 


New M.O.H. for Glasgow 
Dr. Arthur Horne has been appointed medical officer d 
health for Glasgow in succession to the late Dr. Stuart Laidlaw 
Dr. Horne, wie is by wee born in Inverness and educated 


at the Inverness — —— University, where hj 
uated M.B. ‘a 18 8. The fol Pane sete & e took the D.P.H. anf 
oined the heal Glasgow corporation as a residen| 


physician at Knight : i i and in 1927 he becam} 
medical a at Knightwood re at Rackill Sanato ‘um. In 1928 he obtainej 

his M.D. with commendation. Later h 

officer for the northern division, and, in 1935, senior assistan) 

medical officer of the c' ity. Since 1946 a has been senior deput} 

M.O.H., and since last July he has M.O.H. He is alss 

a lecturer in public health at Glasgow University. 


Welsh Regional Hospital Board 

Dr. J. Stenner Evans has been appointed senior administra 
tive medical officer to the board in succession to Dr. Trevoj 
Jones, who has become provost of the Welsh National Schoo 
of orgasm 

Dr. Stenner Evans, who was educated at Merthyr Inte ; 
School University Co Cardiff, and St. | 
London, qualified in 191 and took his M. 
the same year. After service with the R.A. 
Wales as an assistant physician to the Welsh National Associatiog 
for Tuberculosis. In 1921 he took the D.P.H. He spent 13 years it 
general practice in Dowlais before in 1931 he became a regiong 
medical officer to the Welsh Board of Health. "Dering the late wal 
he was hospital officer for North Wales, and he was one of thi 
authors of the Medical Ih Council’s report on the incidenc 
of tuberculosis in war-time which was published in 1942. At th 
start of the National Health Service 1948 he was agents 
| ef senior medical officer to the Welsh Regional pitay 








Oxford University Medical Society 
The first meeting of this society in the Michaelmas term 
be held on Oct. 11, when Dr. A. M. Cooke will give an addreg 
entitled The Forerunner. The p includes a 
posium on Nov. 29 on Thinking, when the speakers will 
Prof. Gilbert Ryle, Sir Wilfrid Le Gros Clark, F.z.s., Mr. B. 
Farrell, and Dr. R. G. McInnes. All the meetings will be he 
on Tuesdays at 8-15 p.m. at the Radcliffe Thi 
gma is Mr. David Sargant (Magdalen) and the secretary 
Mr. Nigel Keddie (Oriel). 





The National Council of Social Service pe, Bedford Squard 
ieeten, WSS) Ee would be glad to have part iculars of any socid 
welfare organisations set up since 1951, or which may be set 
before the spring of pew ad to include in the new edition of the 
directory, Voluntary Social Services. 





Appointments 





CAMPSIE, JOAN, M.B. Edin., D.P.H.: asst. M.O.H., Roxburgh an 
Selkirk counties. 
Finn, A. B. R., M.A., M.B. Camb., D.P.H.: M.O.H., Guildford ani 


alming 
HORNE, W. 5 ., M.D. Glasg., D.P.H. : M.O.H., Glasgow 
Howi!rt, L. F., M.B. Aberd., D.P.H. asst. M.O.H., “Roxburgh an 
Selkirk —— 
R«iwzey, D. S., .sc. Lond. : beng snow K..ssammauena patho} 
logist, Hospital. ey Tropical Diseases, Lon 
WaRD, BARBARA, M.B. Lond., D.A.: school M.O., Meoteinghem. 


Manchester Regional Hospital Board : 
Barr, JOHN, M.B. Aberd., D.M.R.D. consultant radiol 
Macclesfield — oan o —_ Parkside Hospital. 
CowPE, C. O. B. Manc., —_—-_ ortho 
Altrincham G General “Hospital and Withington 


surgeon 
Wythenshawe bay yo 
ond., F.R.C.S consultant E.N.1 


and district group “Ot hospitals. 
Inwin, a. Xa. abl D.M.R.D. consultant radiol 
Preston and Chorley group of hospitals and Whitting! 


Hospi 
MULLINER, G. N., M.B. Manc., F.F.A.R.0.8., D.A.: consultanj 
aneesthetist, Preston and Chorley group of hospitals an 
Whittingham ee 
O’REGAN, JOHN, M.B.N.U. D.P.H.: whole-time tuberculosi 
physician, Rochdale ait district group of hospitals. 
SHIRGLEY, J. A., M.B. Manc., D.PATH.: whole-time consultanj 
group pctinellontet, Rochdale and district hospital centre. 


i 


Colonial Appointments : 
Apams, W. E., a. N.Z., D.P.H.: M.O.H., British Guiana. 
Botton, J. M., C.8.: M.O. (Aborigines), Federation of Mala: 
DARKWA, A. ks M.0., Gold Coast. 


DuGuID, Banwana, M.B. Lond.: M.O., wg Region, Nige 
GuHaDIALY, D. J., M.B. Bombay, F. R.C.8. orthopeedic surgeo: 


Mauritius. 
HoGan, J., M.B.: M.O. ., Northern Region, Nigeria. 


LaM Po TANG, M.B.: pathol . Mauritius. 
Ne Luv, T. T., mr > Mo. = uritius 
PLOMER, E. N., M.R.C.S.: M.O., Northern Region, Nigeria. 
Price, S. M. O., L.R.C.P.E, : M.O. ., Trinidad. 
Quamina, D. B. E., M.B. Dubl.: M.o. (grade C), Trinidad. 
¥ + ° ., M.B. Glasg., M.R.C.0.G. : M.O. (special grade) 
ganda. 








